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When you plan your new bass rig, plan on a dependable, 


fast outboard. One that has won races. And bass tour- 
naments. Like our top-of-the-line 135 hp. 

It has MagFlash™ capacitor discharge ignition for 
quick, sure starts and long, long plug life. 

Exhaust tuning, which uses sound waves to produce 
more — On less fuel. 

Power Shift II for easy, hydraulic-mechanical shifting. 

An automotive-type alternator to handle electrical ac- 
cessories, like lights and fish finders. 

Solid V-4 engineering that puts big power in a com- 


pact, easy to fish-see-ski over shape. And a low center of 
gravity to provide more stability in turns. 

And you can add an extra-cost power trim and tilt ac- 
cessory for on-the-move adjustments in boat attitude as 
load and water conditions change. 

Ihe 135. More engine than you bargained for. 

For boats rated for less horsepower, look over our 115 
and 85 hp Vs with the same features. Or the mid-sized 
65 and 50 hp. Our 12 power choices start at 2 hp. 

At your Johnson dealers. Your boating and fishing 
headquarters. Johnson's thinking of you. 


Je $ First in dependability. 


outboaras 
Division Outboard Marine Corporation. Write for our free catalog. Johnson Outboards, Sea-Horse Drive, Waukegan, Illinois 60085. Dept. PS-473 


Only better. 
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It has been a long time since a truly American 
over-and-under shotgun was designed and pro- 
duced in this country by a major firearms manu- 
facturer. But it was worth the wait, for there's a 
lot that's better about our new Remington 3200. 

It's a comfortable feeling, great handling 
shotgun with the balance directly over the barrel 
hinge points. Our lock-up design permits a thin- 
ner profile for better balance, so the gun is easier 
to carry and handle. 

The 3200 was designed with a lower center 
of gravity in the bottom barrel. Recoil is straight 
back and is absorbed by your shoulder rather 
than your cheek. You feel less recoil sensation, 

and the muzzle doesn't jump up as it does 
in other shotguns. You're ready to swing 
quickly and smoothly for the second shot. 

The 3200 also has a unique, new combi- 
nation safety and barrel selector. With one 

quick motion you can come off "safe" and 
select either the top or bottom barrel. 

The barrels, as you can see, are sepa- 
rated. This gives you a whole slew of other 
advantages: It allows us to put more metal 
in the barrels and provide stronger, more 

uniformly durable chambers. The bar- 
rels are locked to the frame by extra- 


3200 Field Gun 


Forty years ago,we made the best 
over-and-under shotgun in the world. 
Now, were making it again. 


Introducing the Remington 3200 Field 
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strong side lugs. Adding to this increased metal- 
to-metal strength and durability is the sliding 
top lock, which also provides a shield-covered 
breech. In other words, this gun is built to last. 

Air circulating around the barrels keeps 
them cooler and eliminates heat waves. There’s 
less wind resistance when you're swinging your 
gun. And moisture can’t collect between the 
barrels. 

But that’s not the last of our story. The 3200 
has a super-fast lock time—the shot is out of the 
barrel before it leaves the shell in most guns. It 
also has a single trigger and improved firing pins, 
automatic ejectors and many other features. To 
find out all about them, see your local firearms 
dealer or write for our free, new catalog: Reming- 
ton Arms Company, Inc., Dept. 149, Bridgeport, 
Conn. 06602. 

The suggested retail price of the Remington 
3200 Field Gun is $450.00.* It’s available in 12 
gauge only, 234" chambered vent rib barrels; 
in either 30" mod. and 
full, 28" mod. and full, 
or 26" imp. cyl. and 
mod. Skeet guns retail 
at $470.00.* Trap guns 
from $490.00.* 


Remington. 


Great guns deserve great ammunition. We make both. 


“Remington” is a trademark registered in the United States Patent Office. 
*Prices shown are suggested minimum prices. Subject to change without notice. 


$450.00* 


General Electric has three lines of 
central air conditioners. Regardless of the 
size of your pocketbook, or the size of your 
house, there's a General Electric central 
air conditioner just right for you. 
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GE builds three distinct lines 
of Central Air Conditioners. 


We start with the Standard. A good 
honest unit at a modest price. We make 
them in seven sizes from 12,500 and 
47,000 btu/h to suit most homes. It has a 
compact cabinet, simple styling, a one 
speed fan and operating economy equal to 
the industry average. 
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Next up is our Deluxe. This model 
comes in six sizes from 24,000 to 60,000 
btu/h. We charge a little more for the 
Deluxe because it has a larger condensing 
coil (which helps make it more 
economical), and an automatic two speed 
fan which lets it run at a quieter low speed. 

Finally, we have our top-of-the-line 
Executive. This model comes in three 
sizes: 37,000, 49,000 and 60,000 btu/h. 

In the Executive, we use an even 
larger condensing coil than we use in the 
Deluxe, and an automatic two speed fan, 
in a large attractive champagne colored 
cabinet. 

The Executive's large condensing 
surface together with the efficiency of the 
Spine Fin™ condenser coils, makes this 
the most economical to operate of any 
General Electric central air conditioner of 
comparable size. By economical we mean 
how much cooling you can get 
for each watt of electricity used. 
The tests for operating econ- 
omy are according to AC&R 
Institute standards for unitary 
air conditioning equipment. 
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We put our exclusive quality 
components in all of them. 


As you can see, there is a wide 
selection of sizes, performance features 
and prices, but don't think that our 
Standard is, in any way, a stripped down 
version of our Deluxe or Executive models. 

Every General Electric central air 
conditioner—regardless of size or price, 
has GE's exclusive Spine Fin condensing 
coils, and our exclusive Climatuff " 
compressor. In addition, all GE condensing 
units have a liquid line filter drier and 
compressor heat. These two items also help 
add assurance of reliability. 


Spine Fins are tiny aluminium fins, 
permanently bonded to continuous copper 
or aluminium tubing. This eliminates 
almost all joints where leaks can occur and 
cause failures. 


Climatuff is more than a name; it's a 
concept of manufacturing and design. It 
has design features like a built-in 


GENERAL 


centrifugal oil pump, quick-action ther- 
mal overload, a super strong motor insula- 
tion that resists refrigerant contamination 
and voltage surges. 

We've built over 750,000 Climatuff 
compressors and they've had a remarkable 
record of reliability. 

Climatuff compressors and Spine Fin 
coils make an air conditioner reliable— 
and they're in every General Electric 
central air conditioner. 


Just in case: General Electric's 
National Service Contract. 


Every GE central air conditioner 
comes with a one year parts only warranty. 
Then, for the second through fifth year, 
you can buy (directly from the General 
Electric Co.) the National Service Contract 
for an attractive low price: $109.00 (plus 
localor state taxes) on a 36,000 btu/h 
system. It covers service, both parts and 
labor, required as a result of normal usage 
from the second through fifth year from 
the date the equipment is installed. 

Service is performed by an authorized 
GE Central Air Conditioning servicer of 
your choice. (Be sure to read the contract 
for details of coverage and exceptions, 
such as normal maintenance, and filter 
replacement.) 
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Another special place for Marlite panels: 
where Doug Williams comes clean. 


It takes a lot of splashing to get the dirt off Doug. So his 
Dad installed wash-and-wear Marlite panels in the tub 
recess last weekend. He used one of e 


“You can do it 
yourself with 
a Marlite 
Tub Kit'' 


our new Marlite Tub Kits— with 
everything you need to handle the job 
like a pro. Large Marlite panel for back 
wall, two end-wall panels, all necessary 
molding, adhesive and caulking. The 
pattern is Marlite Sarona, a subtle 
design that looks great in any bath. TH Macte — 
And you can forget about cracked | 
tiles, stained grout, unsightly mildew. 
New Marlite Tub Kits. See your 
building materials dealer or write 
for free color literature. Marlite 
Division of Masonite Corporation, 
De p. 426, Dover, Ohio 44622. 
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Clean air: 


good reason to use a great oil. 


Today's anti-pollution 
systems are making 
the temperature of 
your motor oil higher 
than ever before. And 
if your system isn't 
working properly,that 
makes it even tougher 
on your oil and your 
engine. Today you 
should name your oil. 
By type. By SAE 
Grade. By brand. 

Briefly, here's what's 
happening. 

When the PCV valve is work- 
ing properly, your car's engine is 
running cleaner than ever. Blowby 
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gasses that once seeped into the 
crankcase are recycled back to the 

' combustion chamber. This not only 
keeps the air cleaner; it also keeps 
your oil cleaner. 

Keep your PCV Valve 
clean. On the other hand, if the 
PCV valve gets clogged, combustion 
or blowby gasses are trapped in 
your crankcase and form damaging 
corrosive acids. What's more, 
today's engines must operate on a 
leaner fuel/air mixture than did 
engines in cars without anti-pollution 
devices. So today, your engine, and 
its motor oil, are operating under 
much higher temperatures. 


Other systems, more 
heat. Today's improved.combus- 
tion systems, supplemental air 
injection systems, lower compression 
ratios, air conditioning and power 
equipment are all "hot items." They 
put extra stresses on your engine 
that can send your motor oil's 
temperature over the 300° level. 

What heat can do to 
motor oil. Heat is motor oil's 
number one enemy. Because, when 
heated, oil has a tendency to 
oxidize. Excessive oxidatiorr causes 
oil to thicken—and not lubricate 


properly. 


Old designation New designation 


ML (Motor Light) 


MM (Motor Medium) 


1964 MS (Motor Severe) 
1968 MS (Motor Severe) 


1971-73 (none) 


Remedy #1. Change oil 
frequently. Consider your car 
manufacturer's oil change recom- 
mendations as absolute minimums — 
under ideal conditions. Take careful 
note of the warnings against severe 
operations —such as heavy loads, 
sustained high-speed driving, con- 
stant heavy traffic, dusty roads, and 
extra cold weather. You might not be 
changing your oil often enough. 

Remedy #2. Know your 
motor oils. First ask for the service 
designations and viscosity recom- 
mended in your owner's manual. 


ae wür:-. ROSIE pt 
The newest service designa- 
tion—see the chart—is "SE" It meets 
1973 requirements and it's vitally 
important that you use it when 
recommended. 

Then, especially these days, 
ask for the highest quality brand you 
can find. By name. 


Oil description 


Oil without additive, except that it may 
contain pour and/or foam depressant 


Provides some antioxidant and 
antiscuff capabilities 


Oil meeting the 1964-67 requirements 

of the automobile manufacturers. 
Provides low-temperature antisludge and 
antirust performance 


Oil meeting the 1968-71 requirements 
of the automobile manufacturers. 
Provides greater low-temperature anti- 
sludge and antirust performance 


Oil meeting the 1972-73 requirements of 
the automobile manufacturers. Provides 
high-temperature antioxidation, plus 
greater low-temperature antisludge and 
antirust performance. 


Why Quaker State offers 
quality protection: Quaker 
State is refined from 10096 Pure 
Pennsylvania Grade Crude Oil, the 
world's choicest. Then it's put through 
an elaborate refining process. 

Finally, it's fortified with a 
blend of additives, 
scientifically selected to 


: 


retard oxidation, clean | QUAKER 
and disperse harmful STATE | 
deposits and to neutral- MEMBRE 
ize acids. 8 

So ask for it, by 


name: Quaker State. 


Quaker State your car to keep it running young. 
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Our Plymouth Satellite Wagon 
has more cargo room 
than any mid-size wagon in the country. 


We've found that people buy a mid- Right where it counts. In cargo area. 
size wagon for two opposing reasons. =< = In fact, our Satellite wagon will carry more cargo than 


One: They want it to be crc A f | — — \ aw any other mid-size wagon we know of. It 
mid-size because it’s Ja} =- a DY OO E eS — 5 beats the competition in cargo length, 
j D | — zy cargo width and cargo volume. It 

GS even carries a 4' x 8' sheet of ply- 
wood flat on the rear floor with the 
tailgate closed. And, of course it has a 
three-way tailgate to make it easy to load 


small and easy to park // (lll HH), 
and maneuver. Two: m = 
They want it to be a` 
wagon because a wagon 
is big with lots of room for 


cargo and people. either things or people. 

Now we think we've put the best of both worlds together in our lf you're thinking of buying any wagon right now, test drive 
Plymouth Satellite wagon. We made it mid-size, with all the advantages our Satellite wagon at your Chrysler-Plymouth dealer's. | 
of being small. But we also made it big. | You'll find out why it's so big with so many people. 


CHRYSLER 


Plymouth 


Mid-size Plyn nouth Satelli 


Extra care in engineering...it makes a difference 


There are over 4250 True Value Dealers 
in 50 states. For one near you, look 
under anam in the classified 

pa phone directory. 


8 hp Electric-Start Lawn Tractor 


Rugged power makes quick, easy work of lawn mowing. Syn- 
chro-balanced engine with key-electric start, low-tone muffler 
cuts vibration and noise to a minimum. 4-speed transaxle drive, 
32" twin-blade cut. Floating front suspension assures even cut 
on all terrain. 16" pneumatic rear tires 

8 hp Lawn Tractor with recoil starter ............. 


- 499.88 
. 449.88 
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Grass Catch er 
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| Outstanding Value, 20" Rotary 
Big features at a low price! Deluxe 3 hp B&S engine starts 
right off with easy-lift starter. Austempered steel blade 
stays clean and sharp longer. Full 360° baffled deck has 


wash-out port, anti-scalp disc. dne s 69. SS 


height adjusters. 7" roller bearing wheels 


Timel 
* Compact, easy to handle 


e Delivers a quiet, 
comfortable ride 


ə Complete safety features 


TRULPESP 5 hp Rear-Engine Riding | Mower 


Real value in easy-riding power. 25" cut, 3-speed geared drive. 
Full 360° baffled deck, austempered steel blade, hand lever 
clutch. Side recoil starter with variable speed throttle control 
and safety key shutoff. Geared steering, spring load safety 
deflector. Cutting height adjusts 15-344" ............ 269.88 
T hp with electric start and big 30" cut............. 399.88 


Rr, 
18" Electric Rotary 


Powerful motor starts and 
stops instantly.Remote 
switch and 3-wire 
connection on folding 

' handle. Full  baffle, 
quiet and smooth ....... 44.88 


= ^ 


21" Self-Propelled EN ud 
Front wheel drive makes | 
mowing easier, 3.50 hp 
recoil-start engine, 8" 
wheels, fully baffled, 
folding handle.. 89.88 


COTTER & COMPANY, Warehouse Distributors, 100% Dealer Owned: Chicago: Cleveland: Philadelphia: Los Angeles; Portland; Kansas City; Atlanta; and 
are subject to change without notice. Space may prevent some participating True Value stores from stocking all items. Most famous name brands illustrated 


| Grass Shear, coated blades...... 1.66 
Anvil Pruner, Teflon-S blade ... 3.44 
Briar Edge“ hollow-back spade 4.66 
Tru-Test Round-Point Shovel... 3.99 


NELSON 


HICE 1911 


DV. Dial-A-Rain Sprinkler 
Dial a choice of 4 watering patterns, 
cover up to 3,000 sq. ft. 19 brass jet 
nozzles assure uniform distribution with 


out waste. Operates even 12. gg 


at low water pressure, 


d 


anas 0. Biada, 6,000 BTU Cooling, 21” Wide 


No need to suffer another hot, humid summer because of narrow 
windows. This compact, powerful air conditioner comes with Ezy- 
Mount kit to fit windows from 21" to 38" wide. Features automatic 


Watch for our 48-page 
catalog featuring hundreds 
of timely values for spring. 


Quality Built 1 an & t Garden Tools by £7 TRUE TEMBER i 


€ d$ 
[F] Outstanding values. in quality tools 
by True Temper. Servess 14" Bow Rake, 
Servess Garden Hoe and Servess Dirt 


Shovel. Quality made, sturdy 
garden tools. Your Choice, 1.99 
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VETE T Reinforced Hoses 


Vinyl plus nylon for extra strength and 
flexibility thru all temperatures. Easy 
to coil and carry. Solid brass coup- 
lings. 5" I.D. Orange color, 500 lb. test. 
2o» 8.99 60’ green..... 4.99 


‘pisston Cordless Electric 


The Rust Buster for toys, tools, 
lawn furniture, all metal. Pre- 
vents rust on new surfaces, stops 


Lightweight, rugged, designed for easy 
maneuverability. Both recharge overnight. 
Grass Shear, 3" non-stick blades ... 14.88 
Shrub Trimmer, 13" double blades trim 
and shape shrubs, bushes, hedge ... 29.99 


27 ^ with 
FREE case ; 


REMINGTON 12” Chain Saw 


The Mighty Mite, lightweight and easy 
to handle, fells trees 2 ft. thick. Trouble- 
free recoil starter, perfectly balanced 


for safety. 17.95 119.95 


carry case FREE, 


(RUTES Stain 


Redwood finish for patio 
furniture and fences, in- 
door and outdoor surfaces. 


thermostat, 2-speed fan, ventilation control, 
directional air control, washable filter. 


Economical protection for 
wood. Gal............ 1.99 


149.88 Gi 749 tor spray. 179 


Dallas serving over 4250 True Value Hardware Dealers who own their stores, set their prices and reserve the right to limit quantities. Prices may vary and 
are also available at many other hardware stores. For honest values and better service . . . shop at a hardware store. Prices expire May 19, 1973. 
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Thinking about 
buying a new car? 
This free book 


can help you make 
the right choice. 


Section I is about cars in gen- 
eral — models, options, body 
styles, insurance, even financ- 
ing. It will help no matter what 
kind of car you buy. Section 
II deals with Ford Motor 
Company cars. It offers facts, 
figures, specifications—the 
things you need to know. 


! " DN 
For your free copy, write: 


Ford Motor Company Listens 
P. O. Box 1958 

The American Road 
Dearborn, Michigan 48121 


Mr.[] Mrs[] Miss[] Ms[) Dr. 
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..has a better idea 
(we listen better) 
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"73 bumper a bummer? 


PS Readers Talk Back 


Where you voice your views . . . and the 
editors do the listening 


Brad Crowgey's com- 
ment [PS Readers Talk 
Back, Feb.] is a perfect 
example of how gullible 
the American public 
really is. The government has con- 
vinced the people that the five-mph 
bumper will save them "hundreds of 
dollars in the parking lot." 

But the car buyer will only save 
money if he is hit on a '73-bumper- 
to-"73-bumper basis. What happens 
when a '73 bumper rams into the 
side of your '72 car? A five-mph 
bumper may be good at five mph, 
but it is deadly at 15 mph. The 
heavy-duty bumpers will create more 
damage on impact. 

Also, the large bumpers have 
caused problems with tow trucks. 
The additional bumper extension 
has made it difficult to tow a new 
car without bending the sheet metal 
around the bumper. 

RICHARD CARPENTER, Erie, Pa. 


See "The '73 Bumpers: First, the 
Good News...” in this issue. 


PS helps with science project 


Your article "Making Water Drop- 
lets Generate Electricity" [Sept. '69] 
was extremely useful to my partner 
Joe Foster and myself. We built the 
small model suggested in the story. 
We were dissatisfied with its power 
output, however, and decided to con- 
struct a bigger generator. After con- 
siderable effort we built the large 


model shown in the photo. The gen- 
erator, consisting of oil drums and 
towering some 10 feet tall, produced 
over 8000 volts (compared with the 
2000-volt output of the smaller gen- 
erator). 

Then we built a motor using an- 


M 

| 
2 DO) ©) 
other PS article, “Electrostatic Mo- 
tor You can Build" [May, '71] to 
put the generator to work. 'The 
motor works fine. We received 
"excellent" scores. Thanks for the 
worthwhile projects and please keep 

them coming. 
BoB Buick, Chardon, Ohio 


Blueprint warning 


Your article "Blueprinting— Your 
Best Bet in Home Shop Copying" 
[Feb.], in which the use of potas- 
sium bichromate is described, could 
lead to a very serious and unsightly 
dermatitis condition. Potassium bi- 
chromate is not only toxic when 
swallowed, but it also affects some 
users without direct contact. It may 
have a very potent allergenic effect. 

GEORGE MARTIN, Newburgh, Ind. 


Rubber gloves should be used 
when handling the chemical during 
blueprinting. 


Cool suits in hospitals 


Bob Gannon's article “Cool Suit— 
from the Moon to You” [Nov. '72] 
was fascinating. I was wondering if 
this NASA spinoff had some other 
applications—like the lowering of 
high fevers in certain diseases? Cool- 
ing race drivers and Walt Disney 
characters doesn’t seem half as im- 
portant as the potential uses in 
medicine. 

GERALD SIWIEC, Bayonne, N.J. 


After we published the story sev- 
eral hospitals wrote to us inquiring 
about the cool suit. It seems that 
there is a need to cool patients’ 
bodies when prepping them for cer- 
tain types of surgery. 


The pipeline and the environment 


In your article “Alaska Pipeline 
Plan Spins Off a Science Bonanza” 
[Jan.] Joseph Brown made several 
misleading statements on the sup- 
posedly successful use of wildlife 
crossings by caribou over experi- 
mental pipelines. A final completion 
report on research performed by us 
to study the reactions of caribou to 
simulated pipelines and experimental 
crossings is currently in preparation. 
The report summarizes the move- 


This car just 


ran 300 miles at 


Talladega 


without a gasket 
or a lockwasher... 
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BOBBY ALLISON 


What did it prove? 
At 163.098 mph, Lock-Nut works. 


Bobby Allison likes his cars to hold 
together. That's why there's 
Permatex Lock-Nut. Lock-Nut makes 
any threaded fastening absolutely 
vibration proof. Not maybe, like a 
lock washer, But absolutely, like 
nothing else. Yet, when it's time to 
disassemble, you can take it apart 
with normal tools, 


Bobby knows what Lock-Nut can do, 
He built this race-legal 1968 Chevelle 
Late Model Sportsman. The 350-inch 
engine was assembled entirely with 
Permatex products, And it ran just 
fine, thank you. His NASCAR certified 
average for the three hundred miles, 
with normal pit stops, was 157.094. 


<> 
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Pretty good for the small block Chevy. 


There's a lot more to this car than 
Lock-Nut. We'll be telling you and 
showing you as the car makes special 
appearances in your city. 


In the meantime, remember this, If 
Lock-Nut works for Bobby Allison at 
racing speeds on the Talladega 
banking, imagine what it can do for 
you and yours on your friendly, 
neighborhood interstate, or even the 
road to the supermarket. 


Want a free Permatex racing decal 
like Bobby's? Just send us a stamped 
self-addressed envelope. We'll take 

it from there, 


Permatex: 


our name is our bond 


PERMATEX COMPANY INC., P.O. Box 1350, West Palm Beach, Fla. 33402 305/686-0880 


Try the 
Fastener Fixers 
from 


JAM 


Americas First 
Name in 
Home Fixup 


ments of caribou observed confront- 
ing the pipelines and the efficiency 
of ramps and underpasses. 

It is unfortunate that Mr. Brown 
permitted himself to make such pre- 
mature and fallacious statements on 
an issue of such controversy. 
KENNETH CHILD, Alaska Cooperative 

Wildlife Research Unit, Fairbanks 


We should have indicated the re- 
port wasn't conclusive. Brown says 
that preliminary tests show most 
migrating caribou will cross the 
pipeline. However, some straying 
caribou and other animals have 
turned away. 


Purifying the water 


I would like to point out that 
reverse osmosis (or more properly, 
ultrafiltration, at the low pressures 
used) is not par- 
ticularly suitable 
for home water 
purification ["How 
to Build Your Own 
Reverse - Osmosis 
Water Improver,” 
Jan.]. It can only 
partially remove 
contaminants. Reverse osmosis is 
only useful for removing excess salt 
or sulfate, two unusual drinking- 
water conditions. Although I appre- 
ciate that the article was just an 
| interesting experiment for the home 
Lun. o ET o scientist, I am concerned that it may 

s give people the idea that reverse 
osmosis is the thing to use and that 
nothing else is. 

ALAN BURRIS, Alron Ind., 
Rochester, N.Y. 


CONTACT |, 
A CEMENT Mf 
3 iso 5 a m 


haer wap B AU 
LL 


PANEL 
JRY WAL 


3dhesivt 


How much steam from Stanley? 


In your article *"GVANG Steamer 
is Clean, Quiet, and Fast" [Dec. 
72] a line reads "Generator pres- 
sure is 800 psi—about eight times 
the pressure used in the Stanley 
steamers." I have a booklet publish- 
ed by Stanley Motor Carriage Co. 
which states that the pressure is 
500 psi. And while I have no printed 
record of the last Stanley models, I 
believe the pressure was increased 
to 600 psi. Did you goof? 

HAROLD JOHNSON, St. Louis, Mo. 


DURATITE® Contact Cement: the 
countertop fixer, Fast way to install 
plastic laminates on counter and work 
tops. High bonding strength. Bonds 
instantly — ends need for clamps. 
Also repairs wood veneers. Mends 
rubber, leather. 


DURATITE White Glue: the glue fixer. 
Dries clear and sticks tight to handle 
dozens of household bonding and 
mending jobs. An excellent adhesive 
for wood, cloth, paper, porous ma- 
terials. For home, hobby and shop. 


DAP® Panel and Dry Wall Adhesive: | 
the fastener fixer. Fastens wood 
panels or sheetboard to studding, old 
walls or furring strips easier than 
nailing method. Makes paneling align- 
ment easier, simplifies installation. 


| p DAP Inc., Dayton, Ohio 45401 
œ Subsidiary of Foygh. Sr. 


Nope. Author Pedr Davis was re- 
ferring to the early Stanley Steam- 
ers, which had between 200 and 250 
psi in the boiler (around 100 psi in 
the cylinders). You and many other 
readers who wrote to us referred to 
later models. They had boiler pres- 
sures between 500 and 600 psi. 


Cooking with microwaves 


Thanks very much for John Free’s 
comprehensive report on “The Facts 
About Microwave Ovens" [Feb.]. 
Im thinking of buying one and the 
article answered many of my ques- 
tions. I was also glad that Mr. Free 


ee. 
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PS Readers Talk Back 


[ Continued] 


pointed out some of the problems 
with microwave cooking; l knew it 
couldn’t be all good news. Hopefully, 
the manufacturers will see that 
"many cookbooks provided with 
ovens are badly inadequate . . ." and 
publish better ones. Keep the re- 
ports on home appliances coming. 
Don Maury, APO, San Francisco 


Getting wired with 2-way 
cable TV 


Just finished "How 2-Way Cable 
TV Will Change Your Life" [Jan.]. 
Yours, maybe, but not mine. We're 
so mechanized now, what we don't 
need is pushbutton shopping. Amer- 
icans get so little exercise as it is. 
'The so-called wired-city concept will 
end up wiring us to our living rooms. 

JUSTIN SAMUELS, Armonk, N.Y. 


... Extremely interesting article 
on the two-way cable TV concept. 
Besides making everyday life less 
complicated, the home hookups will 
probably contribute to a better vot- 
ing turnout at the polls on election 
day and during primaries. And the 
benefits in teaching for sick children 
will be well worth the subscriber's 
cost. 

STUART CHERNEY, Pottstown, Pa. 


Cruiser blooper 


Through no fault of yours, we 
supplied the wrong photo for your 
caption in "Matching a Motor to 
Your Boat for Your Needs" [Feb.]. 
The boat shown is the 28-foot Ex- 
press Cruiser, not the 25-foot model. 

DEAN LITTLE, Chris-Craft Corp., 
Pompano Beach, Fla. 


Giving credit where it's due 


A short article in "What's New" 
[Feb.] indicates that the Cutler- 
Hammer Co. is responsible for build- 
ing the control console for the New 
York  Verrazano-Narrows Bridge. 
For your information, Winko-Matic 
Signal Co. manufactured the control 
panel and was the senior systems- 
engineering design company for the 
control console and all of its com- 
ponents. 

IRVIN HaRT, Winko-Matic Signal 

Co., Avon Lake, Ohio 


Camping caution 


In “Strap on Your Snowshoes and 
BackPack" [Jan.] reference is made 
to "newspapers boiled in paraffin" 
to be used as a fire starter. It should 
be made clear that the wax should 
be in a double boiler over boiling 
water. Wax heated directly to boil- 
ing is extremely flammable. 

C. N. WELLS, Las Vegas, Nev. 


Want to get something off your chest? 
Write "Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


There are times when you just can’t smoke. And enjoy it in their classrooms. 
that’s when you should do what six million other . Three great brands of “smokeless tobacco” are 
Americans do. taking hold all over the country. 

Take a pinch of “smokeless tobacco? Place it ~<a There’s Copenhagen, which has the rich 
between cheek and gum and let it rest there. “4 flavor of pure tobacco. 
You'll get full tobacco pleasure. Skoal, laced with wintergreen. 

It’s easy to see why cowboys are into And Happy Days Mint. 

“smokeless tobacco? And scientists and lab They all give you tobacco satisfaction 

technicians are using it, too. And thousands without having to light up. 


of others who work with their hands. In JF 
places where smoking is out. = = v Smokeless Tobacco. 
into their courtrooms. Students and teachers ` Ben ze & pinchi Is all it takes. 


There: are times 
when a guy just can't smoke. 


———— 3 
2 3 


~ Fora free booklet that explains how to get the full enjoyment of “smokeless tobacco"—as well as a few free pinches that you can 
try for yourself — write to “Smokeless Tobacco; United States Tobacco Company, Dept. P-55, Greenwich, Connecticut 06830. 


Look and Listen 


News, comment, and opinion from the world of 
home-entertainment electronics 
By C. P. GILMORE 


ana 
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turns down the voltage to save elec- 
tricity when it can't meet the de- 
mand. During brownouts, TV pic- 
tures shrink and dim, horizontal and 
vertical sync may go out, making 


Brownout-, burnout-proof TV 


If this summer is anything like 
last summer, many sections of the 
country can expect a fair share of 
brownouts — the power company 
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Sony’s Ferrite and Ferrite recording heads let 
you record all of the baritone flute. All of the 
tenor sax. That’s because this unique Sony 
development controls the width of the gap 
over which your tape passes during recording 
to the exact tolerance necessary for truly fine 
sound reproduction. When you record with 
Sony quality engineered Ferrite and Ferrite 
heads, your playbacks have all the high and 
low frequencies of the original sound. 

What's more Sony's Ferrite and Ferrite 
heads are cleaner, stronger and more durable 
than ordinary heads. The edges of Sony’s 
Ferrite and Ferrite heads are virtually chip 
resistant. No pits and cracks to distort the 
sound and collect dust. And Sony’s Ferrite and 
Ferrite heads reduce eddy-current losses to 
the very minimum. 

Experience the performance break- 
through of Sony's Ferrite and Ferrite head 
tape recorders with exclusive closed-loop dual 
capstan tape drive system in both reel-to-reel 
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your screen look like a hyperactive 


venetian blind. At other times, volt- 
age surges on the line caused by, 
among other things, lightning 
storms, can damage solid-state TV 
circuits, shorten picture-tube life. 

For years, users of really critical 
equipment — computers and life- 
saving electronic devices used in 
hospitals, for example—have used 
voltage regulators to keep their 
equipment operating properly de- 
spite such fluctuations. 

Now, Zenith has installed a mag- 
netic power-regulating supply in its 
top-of-the-line solid state 25-inch 
color TV sets. The picture at the 
head of this column shows the result; 
as the digital voltmeter indicates, the 
voltage has been reduced to 70 volts. 
The picture on the left has shrunk 
and is only about half as bright as 
the other set, which has the built-in 
voltage-regulating circuit. 

The Power Sentry, as Zenith calls 
the new device, also handles peaks 
to 140 volts. Zenith plans to gradu- 
ally work the Power Sentry into 
smaller sets. Models so equipped 
will not cost more, since the device 
will replace the regular power trans- 
former and some other parts. 

But even if the cost were higher 
to the purchaser, Id be in favor. 
Such regulators will improve life 
and reliability and repay any in- 
creased cost many times over dur- 
ing the life of the receiver. There is 
nothing secret or mysterious about 
voltage-regulating circuits and any 


Dont lose 


lute in the 


LOOK AND LISTEN .. 
company could do it. It's a step in 
the right direction, and I'd like to 
see others follow this lead. 


Brief notes.. 


€ Pocket calculators [PS, Mar. 
"I3] are proving to be the hottest 
electronic item since the dawn of the 
TV age. Experts at a recent confer- 
ence predicted that five to six million 
of the miniature math machines will 
be sold this year — if hard-pressed 
manufacturers can turn them out. 

e RCA's SelectaVision MagTape 
record-playback system [L&L, June 
*72] will go into production this fall. 
Price has crept upward $100 from 
the original goal of $695. 

€ A pioneer high-fidelity com- 
pany, H. H. Scott, is back in busi- 
ness. The company went bankrupt 
recently [L&L, Jan. '73] but has 
now been acquired by a European 
outfit, Syma International of Brus- 
sels, and is again in production. 


Keeping the fi hi 


If you’re like most people, you 
probably let your tape machines 
grind away endlessly without much 
care. If you do, you’re slowly losing 
the high level of performance built 
into the machine. Dirt, grime, and 
loose oxide pile up on heads and 
capstans, cutting high-frequency re- 
sponse, promoting wear of tape and 
head, and sometimes affecting tape 


speed. Heads become magnetized, 
which not only cuts frequency re- 
sponse, but can damage tapes. 

A number of useful gadgets and 
supplies have long been available to 
solve these problems, but now Nor- 
tronics, the world’s largest manu- 
facturer of magnetic recording heads, 
has put all of them you'll ever need 


together into a handy kit. Included 
are tape-head cleaning solution in 
an aerosol can, a soft brush, a 
dental-type mirror for inspecting 
recording heads (which are fre- 
quently next to impossible to see 
without dismantling the machine), 
a head-cleaning cassette, a bundle 
of cotton-tipped swabs, and a head 
demagnetizer. Also included are a 
tape splicer, a reel of splicing tape, 
and a nifty little manual on tape- 
recorder care. 

The kit, which costs $24, comes in 
three forms for cassettes, cartridges, 
or reel-to-reel tape. It's a good idea. 
If you value your recorder, you'd 
do well to have such a kit or a col- 


lection of similar cleaning and in- 
specting tools to keep everything in 
good running order. 


Reviews by Arthur Fisher 


Operas, have I got operas—four 
recent releases that have nothing 
whatever in common except an ex- 
alted level of excellence. Each is 
highly recommended. 

First is Offenbach’s The Tales of 
Hoffmann. London’s new version is 
a revelation: It uses judicious 
amounts of spoken dialogue—rather 
than the customary sung recitative— 
between the musical numbers, and 
the effect is revivifying. Joan Suth- 
erland not only sings like Joan Suth- 
erland, but sparkles in the demand- 
ing multiple role of Hoffman’s four 
loves. Placido Domingo, as Hoff- 
man, and Gabriel Bacquier as Hoff- 
man's four diabolical adversaries, 
are fine. Richard Bonynge, who 
fashioned this new and rewarding 
edition, conducts the Chorus and Or- 
chestra of the Suisse Romande with 
great verve and style. On the Dolby- 
ized London/Ampex cassette ver- 
sion, the sound was beautifully oper 
and clear, the spatial. effects wel. 
handled. (One plus for getting thc 
opera on tape—two cassettes vs. 
three discs.) 

Less familiar is Rossini’s La Cen- 
erentola (Cinderella). Loosely 
adapted from Perrault’s fairy tale 
the opera was originally more suc- 


©1973 Superscope, Inc., 8124 Vineland Ave., Sun Valley, Calif. 91352. Prices and models subject to change without notice. Send for free catalog. 


and cassette deck models. In reel-to-reel 
choose either the TC-280 at $199.95 or the 
TC-377 at $299.95. If a stereo cassette deck is 
what you're looking for, there's the TC-134 at 
$239.95 or the TC-161SD at just $299.95. Get 
the clear crisp sound of Sony with Ferrite and 
Ferrite in the model that best meets your re- 
cording needs. They're just part of a full line 
of superior Sony recording wagon starting 
as low as $99.95 at your ess: 

nearest Sony/ Super- | 
scope dealer. He's in 
the yellow pages. 
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Sony Tape Recorders 


A Product from SUPERSCOPE. 
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Mon-breakable red fibre- 
glass handle. Curved 
claw. Polished head. 
Black durable cushion 
grips. Reg. 7.00 


“Only 
14.99 


Double insulated and variable 
speed. Operates from 0 to 2100 
RPM to provide full range of for- 


Plumb Hammer 
Model No. FA16 


Only 4.97 


Plumb Ripping Hammer 
Model No. FA18R 


rj ward speeds. 1/5 HP motor. Reg. 
DISSTON HAND SAW P M STANLEY 
ga. DRILL GUIDE 
X * Top quality chrome nickel alloy 
S steel. Full taper ground. 
x Highly polished for 


cutting ease. Hard- 
wood handle. 


Companion tool 
for power drill. 
Keeps bit from 
"walking". Perpen- 
dicular holes as- 
sured in wood, tile 
or metal. Accommo- 
dates 13 drill sizes. 
Reg. 2.99 


Only 1.99 P 


DEPOSIT COUPON BELOW AT YOUR ACE STORE TODAY! 


Model No. D23 

26"—8B point or 

10 point —reg. 12.50 
Only 8.44 


Here's your chance for that exotic 
get-away-from-it-all vacation... TU, 


All expenses paid by Ace plus $1000 in cash 


"(Alternative Euro trip 
available 

Just complete and deposit coupon at any Ace store before June 30, 1973. No pur- 
chase required. Use facsimile coupon if desired. Vacation trip will be awarded 
prior to July 31, 1973. Not open to contestants where participation is prohibited, 
Contest subject to Federal, State & Local laws. Prize will be awarded on a national 
basis and is open to persons 18 years or older. Prize not transferable and not 
refundable or redeemable in cast or cash value. (P5473) 
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Dept. PS473 
AGE HARDWARE CORPORATION 
6501 West 65th Street 
Chicago, lilinois 60638 
Talephone: 312-581-1600 


Dealer inquiries Invited 
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Look and Listen 
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cessful than the Barber of Seville, 
which eventually came to eclipse it. 
It is a comic masterpiece, full of 
dazzling musical and vocal inven- 
tion. A recent release on Deutsche 
Grammophon (three discs) perfect- 
ly defines the spritely nature of the 
opera in a razor-sharp recording, 
with Claudio Abbado leading the 
London Symphony Orchestra and 
the Scottish Opera Chorus in scin- 
tillating style. But its chief glory is 
the singing, with bravas to Spanish 
soprano Teresa Berganza. 

Everybody's heard the “Roman 
Carnival Overture,” but did you 
know that Berlioz extracted it from 
his first opera, Benvenuto Cellini, 
where the fast section is sung, in- 
credibly, by the chorus? Now the 
whole opera has been recorded, for 
the first time, in a superb Philips 
release (four discs). Colin Davis, 
who is now by practically universal 
acclaim the peerless interpreter of 
Berlioz, conducts the BBC Sym- 
phony and the Chorus of the Royal 
Opera House. The music is cast in 
the same heroic, glittering mold as 
the opera's subject, the master met- 
alsmith Cellini, who is sung by Nic- 
olai Gedda in a performance that 
combines quicksilver and liquid gold. 
The engineering ably abets the 
score's sweep and dash. 

The last of these four new opera 
releases is also a first recording— 
indeed a resurrection. It's the Tel- 
efunken issue of Rameau’s Castor et 
Pollux (four discs), which was first 
performed in 1737. Baroque French 
opera, with its mythological sub- 
jects (as here, the twins), elaborate 
recitatives, ornamentation, and rela- 
tive lack of (modern) dramatic ef- 
fects, is not to everyone's taste. But 
Rameau was a supreme genius, and 
this work, with its remarkable use 
of tone color to delineate action and 
character, brilliant ariosos, splen- 
diferous choruses, and winning 
dances, will amply repay patient 
listening, especially in this new ver- 
sion. The reconstruction is by Nik- 
olaus Harnoncourt, who leads his 
Concentus Musicus Wien (famous 
for recordings of Bach and other 


: composers with original instruments) 


and the Stockholm Chamber Choir, 
with soloists including baritone Gé- 
rard Souzay. The engineering de- 
serves special mention; it manages 
to present the complex strands of 
voices and the often unfamiliar- 
sounding eighteenth century instru- 
ments with utmost clarity. Tele- 
funken’s surfaces are impeccable. 
In my set, there is no audible groove 
noise. One suggestion: Why not ex- 
cerpt the best from Castor et Pollux 
and release it as a one-disc “high- 
lights” version? For those unwilling 
to pay for the complete set, this 
would be a compelling introduction 
to a superior salvage job. ^E 


Winchester and Western T22 rim fires 
put em right where you hold em for 
the 22 rim fire sports you enjoy most: 
targets, tin cans, or tough game. 


Discover for yourself that T22s are the biggest 
breakthrough i in years for standard velocity, 
low cost, rim fire fun. 


Scientifically designed 
bullet profile. New lubricant. Improved priming. 


Custom formulated brass. Olin ball powder. 


What does T22 stand for? The "T" in "T22" 
stands for "Target" as in "Accuracy." That's 
because Winchester and Western people know 
from many lifetimes of plinking pleasure that 
no matter what you're aiming at... a tin can 
on a log... a wily crow in a cornfield . . . or 
the standard NRA target in a formal match . . 
every shooter expects a high degree of accuracy 
from a 22 rim fire load. That's where new T22s 
come in, with performance and accuracy that's Pe 
strictly premium . . . but at a price that gives € Jd 
you plenty of opportunity for practice. T22s | 
are available in either Winchester or Western 
brands, and come in both Short and Long Rifle. 
And they come through with what every 22 
shooter wants most: Target-like accuracy 
for every 22 rim fire sport you enjoy most... 
at no increase in price. 


game or pests. You get a lot of action, too, when 
“~~, \ you're just popping cans in a safely-backstopped 

S ^ . sandpit. And you stay in top form for the big tar- 
| * |, get matches, without top expenditure. T22s are 
211 '*^' the finest all-purpose rim fires you can buy. 


Target- quality components. The reason for 
/ T22s' outstanding valüe and performance can be 
^ found in the top-quality components that make up 
every cartridge . . . and the same quality- 
; control precision that helps make Super-X 
power loads, and our largest center fire 
ammunition. Bullets are exactly shaped for su- 
” perior wind-bucking accuracy. A special, dry 
lubricant keeps T22s clean and ready, even if you 
pick 'em out of your pocket to chamber up. Power- 
ful, clean-burning Olin Ball Powder provides all the 
zip you need. And consistent, non-corrosive prim- 
ing ensures both instant ignition, and tight groups 
at all reasonable rim fire 22 ranges. Slip a box of 
T22s into your shooting jacket today. 


WINCHESTER: dbaorn.275 Winchester Avenue, 
New Haven, Connecticut 06504. 


All-around performance and accuracy. 
You have to try T22s for yourself to realize how 
perfectly they measure up to the game you're gun- 
ning for. Both the 29-grain Short and the 40-grain Long 
Rifle lead solids deliver the velocity you need for all small 


| vvinchester 
the way you 
want it 
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the fish are always biting 


If you're like most fishermen, your desire to catch fish far out- 
weighs the fish you catch. So, catch on to Rapala, fast becoming 
the most popular lures in the world. 


Hand made and precisely balanced for true live bait action. 
Rapala lures float. flutter, sink and swim. But mainly, 
Rapala lures catch fish. Fresh water fish, salt water fish, 
ii fish and Bigger fish, by putting the expert where it 


belongs ... on the wet end zu = 
of the line. Rapala, get yours | it Dials 


dies tackle is sold.. the C Ops While 
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| Slide switches program 8-digit or less 
| number, 110 different tone codes. 

| 

| 


Write for: New Field and Stream 
Fishing Contes! entry blanks, 


| | r | 

Normark catalog ond You're Away 
Methods” booklet —25«. 

The best burglar alarm in the 
world is only as good as the second- 
| closest person to it. (The closest 
person is the thief and he won't 
call the cops.) Bells and sirens 
won't protect a thing if no one's 
listening. Dial & Coder will instant- 
ly dial any number you've program- 
ed and report by phone. 

Connected to your phone line 
| and a conventional burglar alarm 
system, the Dial & Coder uses a sim- 
ple switch closure to activate its 
solid-state circuitry. Once it gets a 
silent dial tone it begins to pulse- 
dial the number you've entered in 
front with slide switches. If the 
party is busy it hangs up and dials 
again. And it keeps dialing until 
1 it gets through. Once it does—to 
w-— W | you at a friend's house or the local 

l .  police—it plays a series of pro- 
gramable tones for special identi- 
fication, activates a microphone for 
listening in from the other end, and 
transmits  pre-recorded messages 
from an optional tape deck. 

Dial & Coder is $189.95 from 
Delta Products, Inc, P. O. Box 
1147, Grand Junction, Colo. — 
W. J. Hawkins 
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SERN « on rear petis mike or 
1710 East 78th St., Minneapolis, Minn. 55423 | tape input, alarm-system trigger. Screw- 


- i | driver control sets mike volume, 
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LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution +» 417 S. Dearborn Street, Dept. s5.o61, Chicago, Illinois 60605 
Please rush me, without cost or obligation, FREE booklet and full information on the field I have checked below: 
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g ACCOUNTING COMPUTER PROGRAMMING INTERIOR DECORATING MOTEL/ HOTEL MANAGEMENT B 
| C Complete Accounting |] Basic Training [ ] Complete Training [| Motel Management i 
[C] Income Tax TING LAW COURSES | [.] Hotel Management i 
i ax DRAFTING | 
I O Er raining C Complete Training : ean me Degree RESTAURANT MANAGEMENT i 
| Ll Bookkeeping DIESEL MECHANICS F Claim Adjusting Law []Managementfenipang" f 
l BUSINESS MANAGEMENT [C] Basic Training 7] Law for Police Officers iiia —— 4 
C Management Training jp CONDITIONING & No state accepts any law n a iguon [ Fiction 
REAL ESTATE REFRIGERATION home study course, includ- MUSIC INSTRUCTION » 
i C Complete Real Estate [O Basic Training ing LaSalle's, as sufficient [ Piano [] Guitar [ ] Other $ 
E |o RE die aa LANGUAGE INSTRUCTION education to qualify for ad- HIGH SCHOOL i 
i C] Real Estate Brokerage French T pani mission to practice law. [ ] High School Diploma à 
È TRAFFIC & TRANSPORTATION DENTAL OFFICE ASSISTANT - 
i L]Complee + fang C] Complete Training E^ " í 
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If you had mailed this coupon a year 
ago, perhaps your salary would be up too! 


"Since enrolling with 
LaSalle my salary 

/ rogum has doubled." 

Jj Look at these pleased reports from LaSalle Ee Raksi Kubke 

students. Many success stories of this kind ME V St. Cloud, Minnesota. 

come to us every year — from people who Pi 

began their career planning by mailing the 


WHY NOT MAIL IT TODAY? 


LaSalle coupon for information. “In the past four 
Yes, many graduates attribute their increases in income years my income has 
largely to their LaSalle spare-time training. jumped over $9,000.” 
LaSalle students have one ambition in common — to get Nerberkulem — 


out of the ranks of the untrained and earn more money and Ridgewood, N.Y. 
respect in a better job. Isn't that your goal too? 

Without interfering with your present work — and by de- zs 
voting only a little of your spare time — you too can prepare 7 ‘My salary has 
for advancement in the field of your choice through LaSalle a ; "= quadrupled since 
home study. The cost is low. P v——n 

LaSalle has been a leader in home education for more than ihn has a R. Kelly, : 
sixty years, enrolling over 2,000,000 ambitious men and $ W. Bridgewater, Mass. 
women in its many courses. You study under the supervision | 
of LaSalle's experienced faculty. Upon satisfactory comple- 
tion of your study, you will receive the LaSalle diploma — a 
respected credential. 

Check the subject you are interested in — then send the 
coupon above for FREE booklet. No obligation. 


"Thanks to LaSalle 
training ...my salary 
has doubled.” 


Mrs. Mary M. Nyberg, 
Los Angeles, Calif. 
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LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution € 411 S. Dearborn Street, Chicago, Illinois 60605 


TAKE YOUR PICK... 


AND YOU'LL 
PICK A WINNER! 


© Applies to mowers only 
| A CUT D ABOVE THE REST! 


When you select an Ariens 
Riding Mower or Lawn Tractor, 
you can be sure you picked a 
winner. Ariens has a model that's 
just right for your grass cutting 
situation and your pocketbook. 
The Manorways and Emperors 
are 8 HP and the Fairways are 

5 and 7. Mowing decks range 
from 24" to 38" cutting widths. 
There are mulching and grass 
catching accessories for 
summer; snow blades and Sno- 
Thro attachments for winter and, 
of course, electric start if you 
choose. All provide clean, crisp, 
no-scalp mowing. Write for 
catalog today. 


Ariens Company, 807 West Ryan 
Brillion, Wisconsin, 54110 
Phone 1 (414) 756-2141 


SPORTSPAL INC., DEPT. PS, EMLENTON, PA. 16373 


hd di : - = ed 
Little monitor—5" by 3" by 3'—-is 
sized to fit tackle box, weighs a pound. 


Oxygen Monitor 
Tells Where 
the Fish Are 


If your favorite lake doesn't have 
enough oxygen to support fish life, 
you're not going to catch any fish. 
But more likely, some part of it will 
have enough oxygen—and that's 
where you want to be with your fish- 
ing gear. 

A new instrument, the Sentry Oxy- 
gen Monitor, measures the oxygen 
when you lower a probe into the 
water, and gives a parts-per-million 
count (five to 13 ppm is what you're 
looking for). The cable, marked in 
five-foot segments, tells the depth. 

The monitor is made by Bass-Ox, 
Inc., 6206A Arnold Dr., Austin, Tex. 
78723. Price, in stores: $150-180.— 
Everett H. Ortner 


Oxygen content of water measures to 
16 ppm. "Comfort zone” for fish is 5-13. 
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New edition of the 
world famous Encyclopaedia Britannica. 
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You get all volumes now... 
pay later on easy Book a Month 
Payment Plan. 


Yes, the latest edition of Britannica—the 
greatest treasury of knowledge ever pub- 
lished—is now available on a remarkable 
offer. Under the terms of this truly amazing 
offer, the latest edition of Britannica Ju- 
nior will be included automatically when 
you choose Encyclopaedia Britannica. 
This complete program will be placed in 
your home NOW. You pay /afer on conve- 
nient budget terms. /t's as easy as buying 
a book a month. 

Britannica Junior is a big, 15-volume set 
written, illustrated,and indexed especially 
for children in grade school and junior 
high. Carefully matched to school subjects 
as a homework reference, it's rich in pic- 
ture interest, and is easy to read and un- 
derstand. And it leads right into Encyclo- 
paedia Britannica. 

Encyclopaedia Britannica Offers Thou- 
sands of Subjects of Practical Value. The 
new edition of Britannica has special arti- 
cles on household budgets, interior deco- 


rating, medicine, health, home remodeling, 
child care and much more... useful infor- 
mation that can save you many dollars. 


New Edition is Profusely Illustrated, The 
new Encyclopaedia Britannica offers over 
22,000 magnificent illustrations —thou- 
sands in vivid color. But it does not merely 
show “attractive pictures" —it is the work 
of 10,400 of the world's great authorities. 


Essential for Homework. For students, Bri- 
tannica is indispensable. It is the finest, 
most complete reference published in 
America. It helps develop the active, alert 
minds that bring success in school and 
later life. 


May we send you, free and without obliga- 
tion, our new Preview Booklet which pic- 
tures and describes the latest edition of 
Encyclopaedia Britannica—together with 
a set of beautiful full-color global strategy 
maps? Just as these maps and their gazet- 
teer spread the physical globe before you, 
so the Preview Booklet shows how the 
new edition of Britannica places at your 
fingertips a whole new world of informa- 
tion. We'll also give you details on how 


Plus 


included 
automatically 


you can also receive Britannica Junior En- 
cyclopaedia included automatically. For 
details on the complete program, just mail 
the attached postage-free card today. 


F Meeting the | 

Challenge | 

Of | 
tomorrow 
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for special New PREVIEW BOOKLET 
plus GLOBAL STRATEGY MAPS... 


and complete details on this remarkable offer 


If card is detached, write to Encyclopaedia Britannica, Dept. 824-D, 425 N. Michigan Ave., Chicago, HI. 60611. 


Let us mail you this Britannica Preview Booklet and Extra Gift FRE 


Extra care in engineering...it makes a difference. 


Chrysler Corporatior 
to take care 


Optional Dual 

Air Conditioning. 

A Chrysler Corporation exclusive, is 
the only system with a rear unit to 


supplement the front air conditioner Electronic Ignition. 

for cool comfort, front and back. Delivers up to 35% more starting voltage 
Optional on our full-size than conventional systems. With no 
station wagons. points or condenser to replace, 


maintenance costs are reduced. 


Electronic Voltage Regulator. 


Helps increase battery life, and its 
solid-state components assure greater 
reliability than a PRESET 
conventional VOLTAGE REGULATOR 

gy 3438180 429 
regulator. 3 
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Standard Power 
Front Disc Brakes. 
m. Give sure stopping Torsion-Bar Suspension. 

power. They resist fade and Helps control lean, brake dive, bumps and sway. 
retain effectiveness when wet. Exclusive Torsion-Quiet ride helps eliminate 
annoying road noises. 


CHRYSLER 
Discover the difference extra care in engineering makes in every 


Plymouth Wl Dodge Trucks Dodge, Chrysler and Plymouth wagon built in this country. 


vagons are engineered 
| | H : 
ff kids or cargo M 
Lal Is engineered to open three 


convenient ways: opens as a door 
with the window up, with the 


window down, and it opens as 
ae a tailgate. 


=, 


Air Deflector. 


Our exclusive integral-design 
helps keep the back window clean. 
With the window opened slightly, it gives 
flow-through ventilation. Standard on many 
of our wagons. Available for all. 


Plentiful Cargo Capacity. 

Our mid-size wagons are the only 
ones of their size with a flat, 4'x8' 
cargo area with the tailgate 
closed. 3 storage trays, con- 
veniently located over the 
rear wheel wells, handle 
the odds and ends. 
Stowage compart- 
ment beneath the 
cargo floor of 
all our station 
wagons, gives 
extra storage 
space. 


Second Seat Release. 
Conveniently located, can 
be reached from either side. 
| (A push button located in center of 
Tailgate Auto-Lock. seat-back on intermediate wagons 
and a lever located on both 


Our Auto-Lock automatically locks the i3 ; 
rg of full-size wagons.) 


tailgate when the ignition is turned on. 
Standard on some Chrysler Corporation 


station wagons; optional on others. CHRYSLER 
p 


CORPORATION 


CHRYSLER * PLYMOUTH * DODGE * DODGE TRUCKS 


Zyliss vise kit includes everything above. All com- 
ponents except steel bearing rods and threaded parts 
are nicely crafted aluminum. Soft jaws are plastic. 


PERSONAL-USE REPORT 
The Vise That Wants 
to Do Everything 


Is your bag of workshop tricks and tools wide 
and varied? Here's a vise that can keep up with 
you. It adapts to work that ranges from conven- 
tional wood-holding to delicate gripping of in- 
the-round carvings. It's not meant for sledge- 
hammer work; but for the average shop, it's one 
of the most versatile designs I've ever tested. 

This flexible tool—called the Zyliss vise—is 
so new you may have trouble finding it. Clark 
Products, Box 4042, Covina, Calif. 91722, can 
help. Price? Around $60.—R. J. DeCristoforo 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


In basic vise position, jaws 
open to nine inches. Vertical work 
is gripped at four points to reduce 
marring and twisting. Clamps grip 
benches up to two inches thick, let 
you take vise into the field. 


To grip a wide panel, vise jaws 
can be used in inverted position, 
in conjunction with end stop. Work 
length or width is limited only by 
bench size. Same arrangement on 
wood strip makes a bar clamp. 


—Á—  À— 


Horizontal work gets full sup- 
port of bench top—great for heavy 
work with a plane. Clamps can go 
outside or between jaws. They're 
spring-loaded to grip vise rods. | 
Thumbscrews secure them to bench. 


Carving in the round is easy 
when work is held like this, be- 
tween centers mounted on inverted 
jaws. You can mount one center 
on end stop to hold real long work. 
Note bench clamps between jaws. 


Roadside Radio Smooths 
Traffic Flow — RN 


Ever been snarled in airport traf- LOs Angeles airport 
fic while your plane takes off? At iid due dts um | 
Los Angeles International Airport taped CHER "n". Re 
they're testing a new roadway radio dio signals from lim- 
system to minimize traffic tieups.  ited-range cable an- 
As you drive toward the airport, you tennas like one below 
tune your AM car radio to 530. can be tuned in only 

You'l hear special control-tower by motorists in area. 
broadcasts to smooth your touch- | 
down: local traffic and parking-lot 
conditions, airport layout, safety 
tips, or rent-a-car return advice. 
Personnel in the broadcast room are 
kept up to date by security officials =n 
and a remote-control TV camera. f AMT DEN 


Radio signals are transmitted in f- 
from unique coaxial-cable antennas p al 


buried in medians along some three 
miles of airport roads. The cable, in- L- 
vented by stereo-FM pioneer Wil- 
liam Halstead, leaks radio waves like 
water from a lawn-sprinkler hose. 

RTV International, Inc., the New 
York communications firm that in- 
stalled apparatus for the two-year 
experiment, predicts use of buried 
cable in other high-density traffic 
areas. In Miami, a buried cable has 
replaced some speakers at a drive-in 
movie theater.—John Free 


Airport | 
Traffic 


| ii RES 


n 
JF d 


Natural Menthol 
Blend 


(means naturally fresh taste) 


Salems unique blend features natural 
menthol, not the kind made in labo- 
ratories. Like our superb tobaccos, 
our menthol is naturally grown. 

You'll get a taste that's not harsh 

or hot...a taste as naturally cool 

and fresh as Springtime. 


© 1973 R. J. RETNOLDS TOBACCO CO 


Powered cutter eases trim 


New Ideas from the 
Inventors 


The PS pick of ingenious inventions recently patented 
ILLUSTRATIONS BY DANA RASMUSSEN 


J m a 
F5. 


A cutter angled through bevel 
gears and balanced by the position 
of its adjustable handle could ease 
edging and overhead trimming. Rub- 
ber bushings would damp vibration 
of the shaft-enclosing pipe where it 
meets handle and motor clamps. 
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Slip-on protects watch 


sa a mei” You wouldn’t have to worry about 
l | guarding a good watch from dirty- 

job spatters if you kept this clear- 
plastic cover in your work kit. 
Held under the strap by two resil- 
ient arms, the shield would protect 
watch and crystal while you worked. 


Roof sprinklers protect woodland house 


A house in the woods could be made safer from spreading fires by this 
recently patented sprinkler. Turned on by automatic detectors, recirculating 
water from a pool or nearby stream would douse the roof and outside walls of 
the building, making them more resistant to blown sparks and embers. 


"Bike” propels diver 


Antenna turns on water Cans keep their cool 
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Pedaling this steerable support 
frame, a scuba diver could travel at 
any desired depth by manually 
angling a pair of submersion fins. A 
weighted flywheel on the enclosed, 
motor-assisted drive would help 
maintain speed and direction. 


The following patents have been issued on these 
inventions: Hoof sprinklers—No. 3,583,490 to 
C. D. McFadden, Baldwin Park, Calif.; Diver's 
bike—No. 3,570,436 to C. Le Vaseur, Los 
Angeles, Calif.; Sink switch—No. 3,585,653 to 
N. A. Forbes and J. R. Griffen, Louisville, E y.; 
Edge clippers—No. 3,581,832 to R. Heerman, 


Sensitive to changes in electrical 
capacitance induced by your body, 
an antenna-like element in the edge 
of this no-hands sink might simplify 
washups. It would turn on the tap 
when you moved close, turn it off 
when you stepped away. 
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carried by hand or shoulder harness 
(or to fit into golf bag) would have 
a stoppered space between double 
walls. To cool drinks you'd fill the 
space with water and freeze the 
unit. Draining would lighten load. 


Hebsack, A Wehle, Stuttgart-Westphalia, and 
A. Stihl, Neustadt, Germany; Can cooler—No. 
3,565,277 to S. Sewitch, Perth Amboy, N.J.; 
Watch guard—No. 3,584,455 to V. F. Sion, 
Burbank, Calif. 

Copies of patents may be ordered, by number 
from the Commissioner of Patents, Washington, 
D. C. 20231, at 50 cents each. To write to an 
inventor, address him (by name and patent num- 
ber) in care of the Commissioner. 
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There was a time when 
Chevrolet stood for economy 
and dependability because 
that was what people wanted 
most in the cars they drove. 

But,of course, people change, 
ideas change, and Chevrolet 
believes that there's always a 
better way. 

We decided to blend all that 
we had learned about econ- 
omy and dependability with 
luxury ina car called Caprice. 
Five years ago we had one 


Ihe Caprici 
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model. Today, we have tive. 

They all come with power 
steering, power front disc 
brakes, automatic transmis- 
sion and 400-cu.-in. V8. 

Ihey all come with yards of 
mulangi to help keep the ride 
quiet. 

Ihey all come wiin an ad- 
vanced power ventilation sys- 
tem that includes a delay 
sensor to help avoid cool drafts 
on cold mornings. 

Ihey all come 


with an im- 
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Take a second to buckle up. It could save a lifetime. 


New Caprice. If you're just "- tired of just plain dri iving. 


proved front bumper system, 
molded full-foam seats, a dis- 
tinctive grille unlike any other 


Chevrolet's, new colors, new 
fabrics and one of the most 


comfortable steering wheels 
you ve ever taken hold of. 

Plus you can choose from a 
list of luxury options in keeping 
with the car. 

So if you're just plain tired 
of just plain driving, we think 
we' ve got just the car for you. 

Caprice. 


[te i.d Lr 


| 2 1973 Chevrolet. 
»? Building a better way 
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Sure, if you'rerich, you like the Architect" 70 shown 
can cover up your mistakes. But here. You get a 25-year prorated 
otherwise you havetolive with guarantee, covering material and 
initial cost of installation. It doesn't 
thought to improving your prop- cost that much more to get the best. 

See the wide range of Bird 
shingle designs and colors in our new 
booklet. And for the nearest Bird roof- 
ing contractor, see the Yellow Pages. 

When you need new siding. Make 
a resolution: never paint again. 
Then consider Bird solid vinyl 

" 2 B E E BN 


them. So you give a lot of 


erty. These are some of the 
things you should consider. 

When you need a new 
roof. First of all, consider 
asphalt. Bird asphalt shingles. 
An asphalt roof is durable, 
water- and fire-resistant, and 
doesn't damage easily. Wood 
shingles can turn your house 
into a tinderbox — remember 
those California fires? And wood 
can rot. Asbestos, slate and tile 
can crack and break. Metal roofs 
can rust and corrode. Bird 
asphalt shingles can't. 

The next severe storm 
won't make your home a leaky 
mess with Bird Wind Seal 
shingles on your roof. Bird 
wheeled up a jet plane and 
blasted them with 120 mph 
winds for a test. Not one Wind 
Seal shingle tore loose! 

Remember, shingle 
weight is important. The lower 
the weight, the lower the price. 
But the heavier the shingle, the 
better your roof. Since labor 
costs about the same, it's smart 
to choose a Bird heavyweight 


ou have to be either 

very rich. 
or very foolish. 
o buy cheap roofing 


E. Walpole, Mass. 02032 


[] I’m neither rich nor foolish, so please 
send me your new, idea-packed book- 
let, “What You Should Know About 
Roofing and Siding Before You Build 
or Remodel.” I enclose 50¢ in payment. 

O I'm thinking of remodeling. 

O I'm thinking of building. 

O Please send me complete details on 
Bird asphalt shingles. 

[] Please send me the full story on Bird 
solid vinyl siding and accessories. 


—————— M—V—À———————— —— — Ó 


siding. It can't show scratches 
like metal or wood because the 
color goes all the way through, 
from front to back. (Sidings 

with surface coatings or plastic 
finishes show their scratches 
and eventually need repainting.) 

Bird solid vinyl can't 
dent, rust or make noise like 
metal. Can't attract electricity 
or spoil TV reception. It can't 
peel, flake, blister, rot or burn 
like wood. Termites detest it. 
And it's easily applied over most 
existing surfaces. 

For the beauty of wood, 
without the upkeep, choose 
Bird smooth vinyl clapboard 
siding. Or new Bird BRANDED" 
Vinyl siding with its distinctive 
woodgrain texture and subtle 
color accents. Dramatize areas 
with Bird vertical siding. Add 
finishing touches with Bird 
vinyl shutters, gutter and soffit 
systems. 

All these handsome Bird 
viny! products are featured in 
our new booklet, together with 
many exciting ideas for remodel- 
ing your home. Mail this coupon 
for full information and the 
name of your nearest Bird dealer. 


The best dressed homes 
wear Bird. 
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$" Detroit Report 


| Behind the scenes in the auto industry 
E By JIM DUNNE / PS Detroit Editor 


Emission-control systems for the GM Rotary Engine 


General Motors is trying hard to keep the secrecy lid on its Wankel engine 
program, but isn't able to stop the leaks. The latest hard news comes in the 
form of a report to the EPA on the performance of the GMRE in emission 
tests. It confirms the basic size I reported last year: the twin-rotor unit has 
a displacement rated at 206 cu. in. (compared with 140 for the Mazda). This 
GMRE does not use a thermal reactor, but a dual-bed catalytic converter. 
Ten Vegas equipped with this engine were tested against the "76 standards. 
They know they can meet the '75 standards. But the NO, limit is lowered 
from 3.0 grams per mile in '75 to 0.4 grams per mile in "76. The limits for 
HC and CO are the same both years. How did the GMRE perform? 


1976 NO. emission limits met! 


The GMRE-powered Vegas actu- 
ally met the strict and controversial 
"I6 limit on NO,. On the other hand, 
they failed on hydrocarbon content 
in the exhaust. GM isn't worried 
about this. It was INO, that was the 
hurdle. Finding another HC catalyst 
that can meet the limits will be an 
easy thing. Insiders say it won't be 
long before the GMRE does qualify 
for 1976. 


Meanwhile, back in Dearborn... 


Ford is coming along well with 
its Wankel program, and is also 
running emission tests. One day late 
in January, one of the engines com- 
pleted the '76 test—and passed. This 
engine was equipped with a dual- 
catalytic converter also. The 
HC/CO catalyst was a platinum 
type developed by Engelhardt, and 
the NO, catalyst was a metallic type 
developed by Gould. Now Ford is 
checking to make sure the results 
can be duplicated, and that the 
catalysts have at least 25,000-mile 
durability. As for fuel consumption, 
early tests indicate gas mileage at 
"72 levels—a lot better than ex- 
pected. 


Fuel crisis boosts small cars 


But . . . they gotta be really 
small! If the small car is to play a 
part in easing the fuel shortage, 
Detroit will have to forget inter- 
mediates and compacts, and concen- 
trate on subcompacts. You don’t 
gain much gas mileage in going from 
a Caprice to a Nova, says a top 
Chevy engineer. But when you take 
the step down to a four-cylinder 
Vega, the improvement is dramatic— 
you can double your mileage. The 
lighter weight of the car counts 
almost as much as the smaller en- 
gine. The same Chevy engineer says 
you can save 1,000 pounds in car 
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weight by simply eliminating the 
overhang and installing a smaller 
engine in a full-size car. 


A five-speed floorshift? 


Smaller engines mean less torque. 
That puts new emphasis on trans- 
missions, to minimize the loss of 
performance. If Warner Gear has 
its way, the manual transmission 
will make a strong comeback in the 
second half of the 1970's. This Borg- 
Warner division now has a family 
of manual transmissions that are 
lighter, smaller, quieter, and easier- 
shifting than anything on Detroit 
cars. The company is developing 
three-, four-, and five-speed types 
that are claimed to be every bit as 


good as the best European gear- 


boxes. The new transmissions are 
aimed primarily at four- and six- 
cylinder engines, but the three-speed 
model is husky enough to handle 
V8 torque. Power loss (hydraulic 
slippage) in automatics may reduce 
their role as a result of the fuel 
crisis. 


Chrysler's economy V-8 
in short supply 


It seems many car buyers are 
already trying to save gas. Chrysler's 
smallest V8 is in great demand, and 
the factory can't keep up with 
orders. The 318 is ideal for the 
compacts and intermediates, and 
consumers are aware of its reputa- 
tion. How does Chrysler cope? First 
step was to cut the price of the 
400-cu.-in. V8 to attract more buyers 
to the larger engine. Production of 
318-cu.-in. Valiants has been re- 
stricted, which will increase use of 
the 225-cu.-in. slant-six. Next year, 
Chrysler wil take the 318 out of 
the Polara and Fury, making the 
360 the standard engine in the full- 
size cars. Right now the top-line 
Fury models are virtually all built 
with the 440-cu.-in. V8. 


AMC’s Wankel decision 


I was the first outsider to drive 
the rotary-powered Gremlin after 
American Motors announced its de- 
cision to join the rotary engine club 
by signing a license agreement with 
Curtiss-Wright. The engine was a 
modified Mazda that replaced the 
232-cu.-in. six. Its smoothness at low 
speeds and idle was the most notice- 
able difference from the piston en- 
gine, but the lightness—about 100 
pounds less weight—made the front 
suspension seem stiffer. AMC says 
it now has the option of buying an 
engine from Comotor or building its 
own rotary powerplant. Chances are 
it will do both—buy from Comotor 
for installation in 1975 models, then 
install its own engines when they be- 
come available, probably by 1977. 


GM-designed radial tire for '74 


Many "7/4 models from GM will 
come equipped with GM's own tire, 
breaking with a long tradition in 
the auto industry. Though the tire 
will carry the brand of Akron firms 
like Firestone and B. F. Goodrich, 
it will also have a GM part number 
for the first time. The men in Akron 
see this as the first step in a plan to 
put a GM brand-name tire on all 
GM cars. The new tire was designed 
by GM in cooperation with the tire 
companies. It's steel-belted, and has 
its own specific tread pattern with 
eight grooves and a solid center rib. 
Of course, Akron is worried about 
problems of making specific tires for 
the auto companies. One of the big- 
gest is what to do with rejects— 
tires turned down by GM. They 
may not have serious defects, but 
since they are so easily identified, 
other distributors will not want to 


handle them. 


Rubber cars before plastic ones? 


That's what Detroit is thinking 
right now. It's part of the effort to 
meet collision standards the govern- 
ment is planning for the late '70's. 
Actually, the rubber material we're 
talking about is a type of plastic— 
a new urethane similar to that used 
on Chevrolet and Pontiac front ends 
this year. On cars planned for the 
next five years, the rubber-like 
material will be used for more of the 
— body section, and at the back 
end. 


Diesel-powered cars—not now 


At least, that’s the opinion of a 
leading Chevy engineer. “They're 
too noisy and smelly,” is the way 
he looks at the ultra-high-compres- 
sion, super-lean-mixture, heavy-oil- 
burning power plant. Also, its slow 
acceleration characteristics are cited 
as working against the diesel’s ac- 
ceptance in U.S. automobiles. The 
remarks were made in reply to ques- 
tions about the diesel’s possibilities 
as the answer to pollution problems. 
While it looks good for '75 stan- 
dards, it looks worse than either 
Wankels or V8s for '76. 
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Would he walk 
a mile for me? 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


i073 A, J. Reynolds Tobacco Company, Winston-Satem, N. C. 


Add beauty and value 
to your home with SAKRETE mixes 


Patios, walks, planters, barbecues and 
home repairs are projects you can afford 
to do yourself to keep your home look- 
ing beautiful. And by using SAKRETE 
Cement Mixes this outdoor living area 
worth $3000 was built at a material cost 
of less than $500. 

Millions of home owners insist on 
SAKRETE Mixes for home repair and 
improvement projects. They know 
SAKRETE quarantees mean just what they 
say...high strength, workability, quality 
control and complete directions on use. 
Plus SAKRETE is packaged in a moisture- 
barrier sack and stores until water is added. 


L 


Quality lawn mowers 
for more than 40 years! 


RUGG CO., Newark, Ohio 43055 


A DIVISION OF A-T-O INC. 
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Ask for SAKRETE and be very sure 


| Valley Rd., 


Always insist on SAKRETE, and be darn 

sure your dealer gives you SAKRETE when 
you ask for it. 
FREE PLAN BOOKLET — Easy-to- 
follow instructions on patio additions and 
many other cement projects. Free at your 
dealer or send 25¢ to cover handling to 
SAKRETE, INC., Dept. PS, Box 1032, 
Dayton, Ohio, 45401. 


A AJ mortar mixes 


SAKRETE is a registered trademark of SAKRETE, Inc., ©1973 


ou get SAKRETE. 


WHITE'S METAL DETECTORS 


WHITES ELECTRONICS, INC. manufacture 
the World's Largest and Finest Line of Mineral 
and Metal Detectors. Ghosttowning, 
beachcombing, bortle hunting, cain hunting—all 
types of TREASURE HUNTING ar 
PROSPECTING, amateur of profesional. 
Detect conductive metals- Gold, Silver, Copper 
Nuggets—Coins—Aings—Jewelry, etc. ` 
Underwater or on the land, “There are no finer 
at any price” 25 production models to choose 
from-T.R. or B.F.0. Priced from $7859 up 
— Always specily tha Blue & Gold = 
ASK FOR WHITE'S BY NAME 
—Free Litaratura— 


WHITE'S ELECTRONICS 


Rm. No. 511, 1011 Pleasant : 
Sweet Home, Oregon .— 
Elk-Air Industrial Park 

Dexter Drive, East 
Elkhart, 


Indiana 46514 
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Side-dumping trailer—a 38-footer— 
is tilted with pneumatic bellows. 


Side-Dumping 
Truck 

Gets a Tip 
from Air Springs 


Got a mixed truck load? D & LE 
Transit of Zanesville, Ohio, does— 
and had a unique multiple-body 
trailer built to haul them. Each sev- 
en-ton compartment dumps in sec- 
onds as 60-psi air springs tilt them. 
The air bellows trim weight and 
costs by eliminating a power take- 
off, pump, and hydraulic oil system. 


tor. Sections unload individually. 
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3 needed skills 
NRI can teach you 
at home... 


NRI courses use easy 
6 6 LL. 1. z E 

bite-size’ texts to show 
you how to service TV-Radio 
Repair Cars or Appliances 
“Hands-on” Training pays off 
Learning. TV-Radio, Automotive Servicing or Ap- 
pliance Repair at home is easy, exciting, and profit- 
able... the simplified NRI way. 

NRI was the first to supply home study students 
with custom-designed training kits to give practical 
hands-on experience as you learn. You learn quickly 
with NRI, thanks to such features as the exclusive 
Achievement Kit (sent the day you enroll), “bite- 
size" texts, and custom training equipment. 


Practical Testing Equipment Provided 


Most NRI courses include professionally engi- 
neered testing equipment. With NRI's TV-Radio 
Servicing course, you receive your choice of black 
& white or color TV Kit. The Automotive Servicing 
Students get an NRI scope/analyzer and other tools 
and Training materials. Application of this equip- 
ment allows you to earn money almost from the 
start of your training. 


Earn $5 to $7 an hour, in your spare time 


Tens of thousands of NRI graduates are proof it is 
practical to train at home. Keep your present job 
while preparing for a better one and earn $5 to $7 
an hour extra in spare time. Fix your own equip- 
ment, or earn money making repairs for friends 
and neighbors. NRI shows you how. 


Train with the leader—NRI 


The same training innovations which have made 
NRI the leader in technical training at home are 
now available to you. You'll proceed at your own 
pace...guided and assisted wherever necessary 
by one of NRI’s staff of home training experts. It’s 
the convenient way to learn a skill. 

But you must make the decision. Mail the card 
today for a free full-color catalog in the field of your 
choice. No obligation. No salesman will call. If the 
reply card is missing, write to NRI at the address 
below and ask for the catalog. 


NRI TRAINING 
3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 


nri 
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...news and comments on cars and driving 
By JAN P. NORBYE / PS Automotive Editor 
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AiResearch comes up with a lightweight, simple gas turbine 


FUEL INJECTOR 


COMPRESSOR 


1 \ 
Ra’ = 
bmc HEAT 


CONTINUOUSLY 
VARIABLE 
TRANSMISSION 


FINAL DRIVE 


As you probably know, AiRe- 
search Mfg. Division of Garrett 
Corp. is a prominent builder of 
aircraft gas turbines. I mentioned 
here about a year ago that they 
were also working on an automotive 
turbine. Here it is, and most unusual 
in design. 

Its a single-shaft power plant 
(Chrysler, Williams Research, and 
Rover use twin-shaft turbines). The 
AiResearch design also includes an 
infinitely variable transmission, and 
that may be the key to their choice 
of a single shaft. With twin shafts, 
you have a “free” turbine—it drives 
the car. The primary turbine drives 
only the compressor and the various 
accessories. 


The main advantage of the free turbine is that you can run the compressor 
at full speed, even with the car at standstill. This cuts the acceleration lag 
and makes the car more flexible in heavy traffic. AiResearch claims even bet- 
ter acceleration with the single-shaft turbine, equipped with the stepless drive. 
There are other reasons why its performance is so high. The pressure ratio is 
5.5:1, while 4:1 is about the maximum in current “free” turbine designs. 


FWD or midships engine 


The AiResearch turbine spins 
faster, too. The compressor runs up 
to 77,000 rpm, against a norm of 
about 65,000 rpm for twin-shaft tur- 
bines. The transmission is designed 
as an integral part of the power 
plant, which means that it’s intended 
for either front-wheel drive or mid- 
ships installation with rear drive. 
This is fully in keeping with the 
trend. More and more sports cars 
are built with midships engines, and 
more and more family cars and wa- 
gons use front-wheel drive. 

I saw a mockup chassis at the 
SAE exhibition in Detroit, and of 
course, Detroit is interested. It is 
clear that the AiResearch turbine 
offers lower manufacturing cost than 
the turbines now in test cells at the 
Big Three. It shows fresh, brave 
thinking, and could lead to a rush 
of new turbine cars. 


Tire warning system 
The Nissan Motor Co., builder of 


Nissan and Datsun cars in Japan, 
has devised a warning system that 
tells of tire-pressure drops and tem- 
perature rises. In Japan as well as 
the U.S., authorities are finding that 
many traffic accidents are caused by 
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defective tires, or by improper tire 
maintenance. The Nissan system 
uses sensors attached to the four 
wheels with rotating coils. Fixed 
coils are attached to brake backing 
plates or other nonrevolving parts 
on the wheel. 

The sensors send signals to a pro- 
cessing unit, which controls the 
warning device (audio-visual). The 
system detects any abnormal drop in 
inflation and rise in temperature. 
Checking is constant, whether the 
car is moving or parked. The warn- 
ing threshold is automatically raised 
at higher speed, since tires run 
hotter then, and the heat produces 
a rise in inflation pressure. All very 
sophisticated, and a safety item 
worthy of the DoT’s attention. 


A new way to mix air and fuel 


I am excited about the ultrasonic 
fuel systems I reported in March 
[page 89], but there’s lots more go- 
ing on in this area. Now DVG (for- 
merly Deutsche Solex), in Germany, 
has come up with a device that 
seems like a halfway step between 
the carburetor and fuel injection. 
It's called Zenith fuel injection. 

It differs from the well-known 
Bosch and Bendix systems in having 
continuous injection from a low- 


pressure pump (down to 30-45 psi). 
The specially designed nozzles mix 
gasoline with air within their bodies, 
rather than in the manifold or inside 
the cylinder. Fuel quantity is me- 
tered by a cam controlled by engine 
speed and load. 

The first test engines have been 
optimized for power and perfor- 
mance, not for emission control, but 
measurements of carbon monoxide 
levels at idle indicate that emissions 
are substantially reduced. It's logi- 
cal. If you can accurately control 
the air/fuel ratio, the mixture will 
burn cleaner. 


Electric Vega runs at 60 mph 


Not only can it run at 60 mph, it 
can maintain that speed for over 100 
miles. And it goes from standstill to 
40 mph in 10 seconds flat, and that's 
not bad for a car with a curb weight 
of 4200 pounds. 

What kind of batteries does it 
use? A new type—a zinc/chlorine 
hydrate battery developed by Udy- 
lite Laboratory (part of Oxy Metal 
Finishing Corp.) in Detroit. It sets 
new standards in power density, 
and Udylite's Philip C. Symons is 
confident they will get to a 200-mile 
range at 60 mph. 


Four-wheel drive and antiskid for 
better wet stopping 


Most of Detroit's "73 models can 
stop from 60 miles an hour in less 
than five seconds. Would you believe 
a car can stop from 100 mph in five 
seconds? The one you see pictured 
here does. That's on a dry road; in 
the wet, it takes 5.2 seconds. 'The car 
is a GKN-Jensen FFF-100, built as 
a test-bed for four-wheel drive and 
antiskid. 

The transmission is a Ferguson 
system, with a limited-slip differ- 
ential between front and rear drive 
shafts, and the antiskid brakes are 
Dunlop's Maxaret (adapted from a 
popular aircraft brake system). 
Four-wheel drive, of course, cuts 


out wheelspin on wet-road accelera- 
tion and keeps the car straight. Still, 
in the wet, it can do 0-100 mph and 
stop again, all in the space of 12.2 
seconds. The engine is a Chrysler 
426 Marine Hemi-Head tuned to 
give 620 hp, and the tires are Dun- 
lop SP Sport 70 series radials. 
Some Experimental Safety Car! 
With brakes like these, perhaps you 
don't need all that crash protection. 
You can stop, and the crash will 
never occur. 


TIhreereasons _ 
to buy Jeep Trucks in ^73 


1. Jeep Guts 
— 2. Jeep Quadra-Trac” 
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æ This $200.00 Cargo Cap 
3. at no extra cost 


CAP HAS 45" JALOUSIE WINDOWS AND SCREENS, LOCK 
ABLE LIFTGATE WITH acis exc 2S 
SAFETY GLASS 
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When you consider all the rugged, stand- 
ard features of the 1973 Jeep Truck such as... 


double side wall box construction * easy-open tail- 


gate * high-strength frame * multi-leaf springs at all 
4 wheels...youll know why Jeep guts mean miles 
of dependable service. 


Now Quadra-Trac...the new automatic full 
time 4-wheel drive system...is available on 73 
Jeep Trucks. Quadra-Trac ... makes hauling easier 
on or off the road...and eliminates the need for 
shift levers and front locking hubs. 


And talk about value...we have made this 
handsome cargo cap, worth more than $200.00, 
available to our dealers at no extra cost...so now 
they can offer itto you at no extra charge when you 


buy a Jeep J-4500 or J-4600 Truck equipped with 
these popular options: The Townside Pickup Box ° 
Custom Cab* 360 V-8 Engine * power steering and 
brakes * dual low profile mirrors * custom wheel 
covers * AM radio and two-tone paint with wood- 
grain trim. 

Whatever the job youve got in mind, Jeep 
Truck has the guts to handle it... because its a gen- 
uine Jeep. This year make your 73trucka 73 Jeep. 


Fal Jeep 


Toughest 4-letter word on wheels. 
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the Off-Road 


"wa Suzuki Mini-Brute climbs 
mountains, goes 65 mph on 
the highway, gives 40 mpg 


r 


New Subcompact fo 


Yo 
. 


By JIM DAVIS 


LD oe S nal, light, and highly maneu- 
t Pee  verable, the new version of the Su- 
ARTS SS zuki Mini-Brute [PS, Apr. ’71] is 
one of the most practical and eco- 
nomical off-road vehicles available. 
So far, it is sold only in California. 
The engine is tiny, but Suzuki has 
proved that you don't need a lot of 
horsepower for a small car. 
This rig doesn't even need a trail 
| - . to climb mountains. With its four- 
EN | dios E. 0x speed transmission, two-speed trans- 
voi —7- ^7. ^ E fer case, and four-wheel drive, you 
can chug it up in the rough. Yet 
on the highway it will do 65 mph! 
And that's from a little two-cylinder, 
two-stroke engine, less than one- 
quarter the size of a VW engine! 
No wonder it gets 40 miles to the 
po | gallon. The wheelbase is 75 inches; 
, hi d ie sd — turn diameter only 28 feet. Curb 
Weatherproofed four-wheel-drive wagon is light and nimble, costs $2800. weight is 1320 pounds. 


Central air conditioning is more than just equipment, it's the 


Veo: 


Model shown is High Efficiency Series Model No. 81643 or 81684. Available at most Sears, Roebuck and Co. stores and through the catalog. 
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Crowd 


Its a two-seater, but you can 
carry an enormous amount of gear 
in the back. If that's not enough, 
Suzuki offers a roof rack and an 
outside spare-wheel carrier. Reli- |... 499774 | um gee oe 
ability? Mini-Brutes have done well ~*~ 4. ^ MS e uc 
in the Baja 1000-mile race for sev- =m.. D" 
eral years, and always finished. 


"Te e 


pret Fae E E = d T E NA T ES | 
Cockpit has standard controls (left) 360cc displacement but delivers 33 hp 
—photo shows home-market test car with at 6000 rpm. New model is watercooled. 


right-hand drive. Engine (above) has only Noise is halved, heater much improved. 


;»eople who stand behind it. And Sears has the Air Men. 


The Sears Air Men are made up of almost 10,000 trained 
central air conditioning experts who can plan a central 
air system that exactly meets your needs. So you get an 
effective, efficient and economical cooling system for 
your home. Then they make sure the system is installed 
with care. So it works right and as trouble-free as we can 
make it... the first time. And when you need service, the 
Sears Air Men are only a phone call away. 


Of course, with every Sears central air system you get 
Air Assurance. Sears 5-year guarantee. The first year 
Sears will repair any part found defective. For the next 
four years, Sears will replace the compressor if found 
defective . .. at no charge to you for parts or labor. 
Central air conditioning is more 
than just equipment, it's the 
people who stand behind it. 
And Sears has the Air Men. $ e 
Call them today for a free joo uu ae | 
home estimate. Ask about Sme "mE > / 
Sears convenient eT gle M 
credit plans. 


For a free copy of "How to Buy 
Central Air Conditioning", go to your 
local Sears store. i 


APRIL 1973 | 41 


cap. 4) Distributor cap in bad 
shape, or the rotor incorrect or 
short. 5) A poor coil grounding, in 
reference to the total ignition system 
including the battery. But most all 
coil failures wind up being caused 
by a high or low voltage. So check 
all of the above through and you'll 


“Say, Smokey-~ 


A clinic on cars by America’s 
most famous mechanic 


answered by mail. 


Fera 


Poe eomm! 


Breaking pushrods 


I have a '69 Pontiac GTO. At 
54.000 miles I blew six pushrods: 
the cam wheel, timing chain, and 
the lifters froze. I replaced the cam 
wheel and installed new lifters, a 
new timing chain, and new push- 
rods. I drove the car for one day, 
never exceeding 70 mph. It busted 
again, this time bending four push- 
rods and breaking one. Thinking it 
might have been the valves, I have 
replaced all the valves with new 
springs, new rocker arms, plus new 
pushrods. I then drove it for three 
days and it seemed to be running 
good, but it broke again. This time 
it broke the same pushrod and bent 
one. Now I am going to check the 
possibility that the cam bearing is 
bad. The engine is 400 c.i. with four- 
speed transmission. Would appre- 
ciate your answer since I am going 
to pull the engine down again. 

Ssc. CHARLIE ANDREWS, APO N.Y. 


You didn't give me enough info to 
really pin your troubles down, but 
maybe it'll help to give you the 
probable causes: There are several 
reasons for  pushrods breaking. 
1) Most general is valve float from 
over-revuing the engine, or weak 
valve springs. 2) Valves sticking in 
valve guides from lack of lube or a 
deposit built up on valve stems. 
3) Valve to piston contact, for a 
number of reasons—such as a lack 
of clearance due to incorrect valve 
adjustment; cam not timed in refer- 
ence to timing chain or gear; re- 
placement cam with different specs 
than original; cylinder-head gaskets 
thinner than original. ld bet my 
money on I or ð. 


One for the engineers 
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Last Spring I took delivery on a 
new Buick Skylark with  350-c.i. 
engine, power steering and brakes, 
automatic transmission, A/C, and 
belted tires. Now, between 40 and 
50 mph there is an excessively se- 
vere rumble accompanied by vibra- 
tion that reaches a peak at 45-46 
mph. The tire manufacturer has 
replaced one tire, and the wheels 
and tires were dynamically bal- 
anced. When I drive to a speed of 
50 mph, then shift to neutral and 


POPULAR SCIENCE 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: “Say, Smokey—"’ Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 
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coast down to 40 mph, the noise is 
not evident. I am now told that this 
is standard road noise, which I don't 
believe—there's always a little road 
noise, but this is excessive. I now 
have 4000 miles on this car and am 
disappointed. Can you help? 

PauL E. NaARRAGON, Sarasota, Fla. 


This one will have to be a 
guesser: lt sounds to me as if the 
factory and vour dealer are trying 
hard, but I believe it will take more 
from Buick. I also believe that 
Buick has (or is building up) a file 
on this problem, A short, sensible 
letter to the head Buick cats in 
Flint, Mich., is your number-one 
step. The fact that (as your letter 
indicates) when there is no load, 
there is no problem, yet when the 
engine is under load the shake oc- 
curs, suggests to me that balance 
and geometry are correct, or at least 
in the ball park, but that misalign- 
ment occurs with the load. This type 
of problem is an engineering one, 
and not for a mechanic to solve, at 
least not the average mechanic. 


Ignition coils won't last 


My 1968 Chevrolet wagon with 
six-cylinder engine now has the 
third coil replacement in 57,000 
miles. First sign of trouble was 
when the engine would quit in rainy 
weather, and number-two coil 
seemed to cure that. Then after 
about 2000 miles on number two, 
it wouldn’t put out a spark, so now 
number-three coil is on. Is it pos- 
sible that something wrong with the 
wiring system is causing the coils 
to short out, or is each of these 12- 
volt units defective? 

Tom Davis, Miami, Fla. 


Coils normally outlast cars. If all 
still-good coils that have been re- 
placed were stacked end to end, 
thev'd probably reach to the moon 
and back. But you can ruin a coil 
several wavs: 1) Reverse the polar- 
ity to primary windings. 2) Run too 
high, or too low voltage to it—this 
usually happens when the voltage- 
regulator setting is bad, or wiring 
to coil is poor, dirty, or loose. 
3) Having to throw the spark a dis- 
tance for reasons like a bad wire 
between the coil and distributor 


probably find the villain is really 
not a defective coil at all. 


Tricky oil-pressure reading 


The oil-pressure gauge on my '69 
Chevelle (396 c.i) normally reads 
at about 3/4 scale. But it jumps to 
full scale at about 68 mph and 
drops back at about 72 mph. I use 
a major brand of 10W-40 API ser- 
vice SE motor oil. Switching oil- 
filler brands did nothing. Should I 
worry about this? 

GARY SPECHT, Houston, Tex. 


My guess is that this is gauge 
trouble, or a sticking oil-pump pres- 
sure-relief valve, and/or a dirty oil 
pump  pickup-strainer screen. I 
wouldn't worry about it, but I would 
flush it with some good engine 
cleaner and see if that clears up the 
trouble. If that doesn't do the trick, 
I would pull the pan and clean the 
pump. After four or five years of 
running, pulling the pan isn't a 
bad idea, and its no big deal, 
dollar-wise. 


Upping the passing speed 


I have a 1972 T-Bird with stan- 
dard 429, four-barrel carb and 
2.75:1 axle ratio. How can I get 
more passing speed from 60-80 mph, 
or 50-70 mph, without pushing the 
panic button? It takes 20 seconds 
to develop either speed. Also I can't 
feel the other two-barrel cutting in 
at all. Please help. 

ALVIN WEIDNER, Gordon, Tex. 


Not too much you can do with 
that very high rear-end ratio, The 
two big choices are a lower ratio, 
like 3.10:1 (or thereabouts) or a 
power increase. This last choice isn’t 
too practical because a noticeable 
change would require a huge power 
increase. Those tall gears are real 
nice for turnpike cruising, but you 
really need a four-speed transmis- 
sion to go with them. Then you can 
have your cake and eat it, too! If 
you're really serious, I’m afraid 
your only practical fix is the gear 
change. I’m assuming your carb is 
working as it should; you never feel 
the secondaries as a big jolt. If the 
secondaries aren't functioning right, 
its very easy for a carb technician 
to check for proper operation. I 
doubt that you could check that 
vourself, because of lack of the nec- 
essary tools to work with. 


Mystery of the pulling brakes 


Our International Scout II has a 
mysterious brake problem. About 
every 500 miles the brakes pull and 
make a grinding noise, and when I 
remove the drums there are super- 
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ACs "Iron-Glass' seal. E 

The terminal screw and lower ( 

electrode are bonded to pe i 

compression leakage th J 
the center of the spark e 


AC's "Cico Weld process 
heat shrinks the shell tothe 
inner gaskets and insulator, 

to prevent compression leakage. 


AC Spark Plugs are sealed to help pre- 
vent leakage of hot combustion gasses 
and loss of compression. AC's “Iron- 
Glass" Seal helps prevent leakage 
through the center of the spark plug. 
And, AC's “Cico” Weld helps provide 
a positive seal between the shell and 
the insulator. 

These are just two of the manufactur- 
ing methods used by AC to help make 


sure every spark plug will perform long : 
and efficiently under varying operating 


conditions. 


AC keeps you going when the going's tough 
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The steel shell is heated, 
then compressed. 


As the metal cools, it shrinks 
the shell tight against 

these gaskets and insulator, 

forming a leak-proof seal. 


AC Spark Plugs are sealed for 
leak-proof reliability 


There js a difference in spark plugs. 
The reliability of AC's sealing process 
is one of them. Go with the tough ones 
for your car . . . AC Fire-Ring Spark 
Plugs. AC is the original equipment 
spark plug for GM cars . . . and the 
replacement spark plug for all American- 
made cars, and most imports. 

Next tune-up, whether you do it your- 
self or have it done, insist on ACs. AC 
Spark Plugs are available at more retail 


. outlets than any other brand.* 


* Based on the results of an independent survey. 


AC SPARK PLUG DIVISION 
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Grasshopper stopper. 


Not all 35mm reflex cameras let you 
move fast enough. When you look away to 
adjust the camera, you lose your bug and 
a great shot. 

The: Minolta SR-T 101 lets you frame, 
focus, adjust exposure and get the shot, 


without looking away from the view- 
finder. 

For illustrated literature, write to Minolta 
Corporation, 200 Park Avenue South, New 


York, N. Y. 10003. In Canada: 
Anglophoto Limited, P.Q. Minolta 


When identified by a factory-sealed "M"' tag, Minolta 35mm refler cameras are warranted by Minolta 
Corporation against defects in workmanship and materials for two years from date of purchase, eT- 
cluding user-inflicted damage. The camera will be serviced at no charge provided it is returned within the 
warranty period, postpaid, securely packaged and including $2.00 for mailing, handling and insurance. 


EASY RIDER! 


You're sure to like what Mirro-Craft's 
cathedral hull does to soften and 
smooth your ride. And you'll like 
everything else about this 16-foot- 
er's total performance. Response to 
controls is remarkably quick and 
precise. Cruising, fishing or towing 
a gang of skiers—this baby stands 


See Explorer at your Mirro-Craft 
Dealer's, or write direct for catalog. 
MIRRO ALUMINUM COMPANY 


1514 Washington St., Manitowoc, Wis. 54220 
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The 16° Explorer fiberglass runabout. 


out. Modest horsepower does it, 
too. The power options are yours, 
outboard or |-O. Compact and easy 
to trailer. Sleek hull beautifully fin- 
ished in GreenGo with White Rac- 
ing Stripes and White decking. Has 
positive foam flotation plus a raft of 
standard features. 


"Say, Smokey—” 


[Continued] 


heated spots on them. We don't ride 
the brakes and there always seems 
to be plenty of fluid in the master 
cylinder. Do you have any ideas as 
to the cause, and what might be the 
remedy? 

MARK Loop, Inglewood, Calif. 


I believe you have automatic 
brake adjusters and they are over- 
adjusting. So for one thing, try kill- 
ing their action. Another possible 
problem could be the master cyl- 
inder not fully retracting and keep- 
ing hydraulic pressure on the wheel 
cylinders. Jack up a wheel and 
crack the wheel cylinder. Bleed after 
vou use the brakes, and see if it 
drags before bleeding, and is free 
afterward. 


Noise between 30 and 40 mph 


I have a '69 Mustang six with 
stick shift. Lately I've noticed a pul- 
sating, "winding" noise in either the 
transmission or rear end. It is most 
noticeable between 30-40 mph, and 
then when the accelerator holds a 
constant speed. The car has 49,000 
miles, with a new clutch the last 
20,000. The U joints are new and 
the engine and transmission were 
checked and in line and the trans- 
mission works well. In first and 
second gears the car doesn't make 
the noise. I'm afraid this noise indi- 
cates something's wrong. What could 
it be? 

R. MUYLAERT, 
Grosse Pte. Woods, Mich. 


Check the axle bearings first, bv 
running steady at the noise speed, 
and swinging left to right. A bad 
bearing will really get noisy when 
vou turn into it. But I'm afraid 
you're going to find the trouble in 
a more expensive area—the pinion 
bearings, or ring and pinion. You 
can't tell for sure except by disas- 
sembly and inspection. 


Switching to propane 


I have a 1966 Ford Econoline 
truck with six cylinders and three- 
speed shift on the column. I intend 
to use this for camping and would 
like to convert it to propane gas, 
or to a swing-over job that would 
run the engine on propane or regu- 
lar gasoline. Any suggestions? 

J. HEIN, Fort Lee, N.J. 


The following probably won't ap- 
ply since vour truck won't last too 
much longer. But I can't figure out 
why people are talking about using 
propane, when in this country we're 
about out of it, and pricewise it is 
on its way to the moon. In any case, 
if you're set on this, I would suggest 
the full-time conversion kit. It is 
just a bolt-on job and—with the nec- 
essary instructions—not too hard to 
do. Keep it tight and leakproof, and 
when you finish be sure to check 
the mixture on instrument. 
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| ON-THE-ENGINE PENETRATES + DISSOLVES * CLEANS 
| ME removes gums, varnish and moisture " 
| from the entire fuel system l | 
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Insid | Just pour a pint And out It takes 

@ of GUMOUT into e less thana 
your gas tank. It cleans outallthe minute to clean the outside of your 
jets and passages, removes the carburetor with Jet Spray GUMOUT. 
gum and varnish while you drive. Throat, automatic choke, linkage, 


throttle plate—all clean like new. 


I Division, Pennsylvania Refining Company, Cleveland, Ohio 44104 
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Products such as this mail holder are made simply, quickly, 
with Swissloks. No brackets to form or glues to set. 


Swisslok... 
A Tough Little 
Grabber 


Have you ever tried to join two 
pieces of metal together at right 
angles? It's easy . . . if you've got 
the right tools, clamps, hardware, 
and brackets. With Swisslok, how- 
ever, all you need is a drill and ham- 
mer. 

In one piece of metal, drill a small 
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hole or make a slit (depending on 
type of Swisslok) that's just large 
enough to allow the legs of the fas- 
tener to pass through. Line up edge 
of second metal piece with the legs of 
the Swisslok and give a sharp tap 
with a hammer. The legs open, grab- 
bing the metal edge as you knock it 
in place. The result—a snug fit you 
simply can't pull apart. 

Secret behind Swisslok is the 
omega shape of the legs. While driv- 
ing a metal edge into the fastener, 
the edge actually deforms to take the 
shape of the bulbous end. After that, 
it's like inflating a balloon in a bot- 
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America’s No.1'holding 


Two versions of Swisslok: Single leg needs only slot in 
metal face; double leg, with double strength, needs hole. 


tle—and trying to pull it back out. 

Designed to take plates of 12 to 
20 gauge sheet metal, these meaty 
fasteners will work equally well on 
plastics, wood, hardboard, and other 
materials. They make perfect acces- 
sories to have around the wood, met- 
al, or even the electronics shop in 
your home. 

For industrial applications, Wald- 
man Corporation, 3 Eastmans Road, 
Parsippany, N.J., makes a special 
air hammer for automatic feeding, 
positioning, and dispensing Swiss- 
loks at high speed with one squeeze 
of the trigger.—W. J. Hawkins 


"company. 


No matter what Elmer's® 
you use, you can be sure it's 
going to hold. 

Elmer's Glue-All: for wood, 
leather, paper and cloth. Even 
Styrofoam" * 

Elmer's Epoxy: extra tough. 
For metals or bonds that need 
to be water-proof. 

Elmer's Contact Cement: 
where you can’t use clamps. 
Bonds instantly. 

Elmer s. The glue that puts 
it all together. For good. 


thy 


For Elmer's brand new handyman 
booklet containing ideas on how-to 
"make and fix" many things around 
the house, send 25¢ for postage 
and handling to Elmer's "Make-lt & 
Fix-It" Booklet, Dept. MFS, Box 266, 
Medina, Ohio 44256. 


“Registered Trademark of Dow Chemical Co. 


Champion mechanics, — 
Greaf Ones all, rely On E—— 
S-K Tools! 


Indy 500 winner 
The tools of champions now sensationally low 
priced. Be a Great One yourself at home or on the 
job with these Indy TV Specials! When preparing 
for races, a Great One prefers an S-K tool 
because it’s easy to handle, and the job gets done 
right. S-K tools are perfectly balanced. Try the 
ratchet wrench and socket. See how easily you'll 
drive a hard-to-reach fastener. Save up to 50% at 
hardware and auto parts stores, now! 


9-pc. Standard and 7 pc. 
Metric Combination Wrench 
Set—No. 7316. 9 standard 
wrenches, 14" thru 34", and 
7 metric wrenches, 7mm. 
u^ thru 15mm. In vinyl tool 

| pouches. If purchased T 
separately, retail price 
: would be $34.29. 


Imo YOU SAVE $14.41! 


24-pc. 14" and 
35" drive Socket Set— 
No. 4224-9. Includes famed S-K 
reversible ratchet; 6 sockets, %16" thru 78"; 3 deep | ! 

sockets, 716" thru %16"; 142" and 6" extensions; YOU SAVE $20.43! 
38" F—1!4" M adapter; !34e" spark plug socket—all 

3" drive. hes 9 sockets, 716" thru 15"; spinner NN apes” 
handie—al | 14" drive. In metal box. If purchased 

sepa rately, retail price would be $39.31. 


12-pc. 15" drive 
Socket Set— 
No. 4112-9. With 


S-Kreversibleratchet; æ 

three 6-pt. sockets, = i ——2 

746" thru 94e"; six E EE — e : = 
12 pt. sockets, 7e" YOU SAVE $10.34! F TOOL GROUP 


thru 1516"; 1316" spark plug 

socket; 5" extension. In metal 
box. If purchased separately, 
retail price would be $29.22. 


" d SEI STRIES, INC. 
d (P0 -T P Pnn Pa ri Ted 60131 


*Suggested user price Compare our liberal warranty with any! | ©1972 Tool Group, Dresser Industries, Inc. 
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Science 
Newsfront 


Last- minute news and notes to keep 
you up to date 


By ARTHUR FISHER 
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Superswitch: superconducting, superfast, supersmall 


In 1962 a British physicist named Brian Josephson predicted that an in- 
sulator might act like a superconductor if it were sandwiched between super- 
conducting metals. Now IBM scientists have developed a new electronic switch 
—the Josephson junction—based on this effect. The experimental device 
—the 114- by 3-micron rectangle seen in the very center of the photomicro- 
graph above—switches in less than 10 trillionths of a second, much faster 
than any transistor, and vith only 1/10,000 the power. 


Airing out a lake 


A Swedish lake far gone in pollu- 
tion 1s being restored to health by 
the administration of oxygen in com- 
pressed air. Stockholm's Lake 
Brunnsviken's lower depths are so 
messy with discharges that the bot- 
tom has been stagnant for years, and 
incapable of sustaining most fish and 
plant life. High concentrations of 
sulfuric acid also smell offensive. 
Now experts from the University of 
Lund and Atlas Copco have anchored 
about 40 feet deep four aerating 
units resembling giant wheel hubs, 
each with six huge spokes. Bottom 
water sucked into each unit is mixed 
with compressed air from a shore- 
based unit supplying 15 cubic meters 
a minute. With its oxygen replen- 
ished, the water is fed back to bot- 
tom layers through outlet lines. 'T'hus, 
the oxygenation process does not 
mix layers of water, and the delicate 
temperature distribution of the lake, 
on which its ecological balance de- 
pends, is not disturbed. The cost of 
the operation is projected at $10,000 
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a year for four or five years, exclu- 
sive of the original installation. 


Cryogenic refrigerator 


"Cooling the noise" has taken on 
new meaning for the Army. For 
much of its sophisticated electronic 
communications and control equip- 
ment, very low operating tempera- 
mo cA 


fpe. Tio 


ee bi. 


tures are a must to attain an 


adequate signal-to-noise ratio. Now 
engineers at GE's Electric Research 
and Development Center have built 
a refrigerator intended to cool the 


Army's equipment down as low as 
—355 degrees F. 

The new unit uses helium as a 
refrigerant and works on a reverse 
of the Brayton cycle: Room-temper- 
ature helium is compressed to three 
atmospheres, making its temperature 
rise. Cooled down by air or water 
but still pressurized, it passes 
through a heat exchanger, cooling to 
cryogenic levels. Pressurized gas then 
passes through the miniature tur- 
bine-alternator seen here—the key 
to the system. The device weighs 
only 18 grams and has a 54-inch 
wheel, which spins—supported on 
helium bearings—at 180,000 rpm. 
As the gas whirls the turbine, it 
expands and cools still more. 

An alternator on the turbine shaft 
converts the energy given up by the 
gas into electricity, which is con- 
ducted out of the system. 

When the helium gas leaves the 
turbine-alternator, now at its super- 
cold temperature, it passes through 
the equipment to be cooled and then 
back to the heat exchanger, where it 
cools incoming pressurized helium 
and is warmed to room temperature. 
It then returns to the compressor to 
recycle. 


Gravity-wave experiments 

The existence of gravity waves, 
predicted by Albert Einstein and 
tentatively confirmed by Prof. Joseph 


Weber of the University of Mary- 
land [PS, May "72] is the focus of 
several new tandem experiments. 
Shown here is David A. Douglass, 
professor of physics and astronomy 
at the University of Rochester, with 
the four-ton aluminum cylinder he 
is using as an antenna to detect 
gravity waves from space. 

The antenna is based on Prof. 
Weber's original design, but can be 
operated at more than one frequency 
and is more sensitive—the ends of 
the cylinder vibrate about 1/100 the 
diameter of an atomic nucleus. The 
detector is "listening" together with 
a similar one built by J. A. Tyson 
at the Bell Telephone Laboratories 
in New Jersey. The long baseline 
between the two detector locations is 
essential in screening out local seis- 
mic and other phenomena; only 
events detected simultaneously at 
both antennae are considered as pos- 
sible gravity waves. 

Continued 
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Jet stream makes waves in Earth 


Waves inside the Earth's crust of 
a kind never before encountered 
have been recorded by seismographs 
of a new design at the Earth Science 
Laboratories of the National Oceanic 
and Atmospheric Administration in 
Boulder, Colo. Their cause? Disturb- 
ances in the jet stream six to nine 
miles above Earth's surface, accord- 
ing to an NOAA scientist. 

The waves registered on special 
seismographs tailored to pick up very 
faint waves with very long periods, 


Science Newsfront 
[Continued] 


in this case 6-10 minutes—longer 
than any Earth wave previously re- 
corded. Alvaro F. Espinosa, a re- 
search geophysicist at the labs, says 
that barometric readings show that 
changes in atmospheric pressure ac- 
companied the unusual Earth move- 
ments. He believes these pressure 
changes were caused by ripples in 
the jet stream, and that energy was 
thus transformed from the atmos- 
phere to the solid Earth itself. 
Other scientists have previously 
held that some sort of air-Earth 
coupling was probable, and have 


Two more reasons MerCruiser runs rings around 
all other stern drives 


MerCruiser 120 and 140. 


The fours that outrun Y x 


competitive sixes. 


When you think stern drive power, here's the place to start. The 
m MerCruiser. 120 and 140 stern drives are light and compact, but they'll 
i give you all the full, free power on the water you would want. 


Performance comparisons show why. On identical hulls the 
[40-horsepower MerCruiser outruns competitive 6-cylinder 
engines rated up to 170 HP. 


ee and uses less gas while it's at it. 

Jet-Prop exhaust makes power quieter 
ni more efficient. Power Trim 

pul *you S esas: in to 


ra ien! ange: | 
n ignition switch that — 
Hows starting only in neutral, 
a flame-proof distributor. — 
Ifyou want out-front — 
_ performance—with a light and easy trailing 

boat—power up with a MerCruiser | 

120 or 140. Or, team up a pair to move 


“outa medium-size cruiser. When you | 


talk boats with your dealer, start. u : 
with the stern, Start with the 
MerCruiser 120 or 140 


| men{nuisen | 
STERN DRIVES © 


COMMAND POWER LINEUP FOR '73: 120, 149, = 
165, 188, 225, 955 HP. For nearest MerCruiser dealer, — | 
see the Yellow Pages under "Oulboard Motors," —— | 
Mercury Marine /Divisian of Brunswick Corporation, - 2 =4 
oo), Fond du Lac, Wiscangin /Canata IAustrália /Belglum 


traced disturbances in the ionosphere 
to earthquakes; in the opposite di 
rection, they have traced deforma 
tions in the Earth's crust to tornadoes 
and to atmospheric frontal systems, 

The new seismographs, which are 
about 10 times more sensitive tha 
earlier ones, are being installed b 
NOAA and others to detect surface 
waves of low-magnitude earthquakes 


The clouds of Titan 


Picture a world where volcanoes 
spout methane, ammonia, and water; 
where organic compounds rain dow 
from dark red clouds; where a blan 
ket of hydrogen keeps the surfac 
warm. This description, startlingly 
like that conjectured for the prim. 
itive Earth, may apply to Titan, 
largest of the 10 moons of the planet 
Saturn. 

Dr. Carl Sagan, planetary expert 
and professor of astronomy at Cor- 
nell University, reports that variou 
pieces of evidence support such a 
picture, and says: "Our research has 
shown that at the very least, Tita 
should be littered with the kind o 
organic molecules which, in the early 
history of the Earth, led to the 
origin of life." 


Now —the molecule microscope 
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Light microscopes, electron micro- 
scopes, and now a molecule micro- 
scope! Two physicists at the Mas- 
sachusetts Institute of Technology, 


John G. King and James C. Weaver, 
have built what they call a prelim- 
inary version of an instrument that! 
uses neutral molecules rather than| 


light or charged particles explore 
the nature of such objects as cell 
membranes and tissues. 

They use water molecules, because 
the interaction of water with the 
biological material gives useful clues 
to cellular structure and organiza- 
tion. It's analogous to finding a leak 
in a roof by watching for where 
water comes in on a rainy day 
rather than looking for light coming 
through a hole. 

In their design, an experimenter 
places a thin tissue sample in con- 
tact with water at atmospheric pres- 
sure, while evacuating the space 
above the sample. Water molecules 
forced through the sample under 
pressure travel for long distances in 


straight lines before reaching a de-| 
tector—a sharp point at high voltage, | 


which ionizes molecules passing close 


to the tip. These are amplified, and 


a scanning system permits a TV-like 
picture to emerge, with the brightest 


image corresponding to the places| 


where most water penetrates the 


sample. 

The rather crude prototype has a 
resolution of only 1/100 inch, but 
future designs should achieve a res- 
olution of about 100 angstroms. [si 
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John Deere Riders. 


Years of freedom from 
"lawn lost" weekends. 


On your quick John Deere Riding Mower, 
youll easily cut the grass without cutting 
into your weekends. Move out with 
three-speed transmission. Mow non- 
scalp in five cutting heights. Trim to with- 
in a half inch of shrubs and flower beds. 
Ride on wide tires and an oscillating front 
axle. Triple-safe starting systems lead 
off many safety features. "Country-bred" 
quality keeps your John Deere running 
strong for years. Choice of 6- and 7-h.p. 


models, from a dealer strong on service. 
Find him in the Yellow Pages. Ask about 
his financing. And have a nice weekend. 
Every week. 


For folder, 

write John Deere, 
Dept. LG, Moline, 
Illinois 61265. 

In Canada, write 
John Deere Limited, 
P. O. Box 638, 
London, Ontario. 


nothing 
runs 
like a 
Deere 


The people who build Jaguar's rack 
and pinion steering, MGB's reliable race 
toughened engine, Triumph's rugged 
transmission and disc brakes, and Lan 
Rovers tough chassis have built one 

tough economy car: 
The Austin Marina for $2,575. 
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The idea behind the Marina is not 
complex. Quite simply, the intention was to 
create a tough economy car comprised 


of only proven components from the best of 


British Leyland. ` 

-As you know, there are some cars today 
that claim kinship with other world-famous 
cars: Only trouble is, different people often 
manufacture them. 

Not so with the Marina. It is built by 
the people who make Jaguar, MG, Triumph 


. and Land Rover. 


With this in mind, we think you'll agree 


| that Marina is the most experienced new 
economy car on the market today. ^ 


Forinstance, the heart of the Marina is 


-the 1800 cc engine of an MGB. which has 
proven its reliábitity' in 2 Bion miles | 


of driving. > . ' 
- - Besides delivering this kind of re race- 


- toughened reliability, this remarkable ia 


-«swallows x the miles while py x c 
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gas, thanks to a special carburetor 
improvement that insures better combustion 
and cleaner exhaust. 

A rugged all-synchromesh transmission 
like the Triumph's converts this power 
into acceleration that is swift and smooth. 
You cán feel this flowing thrust with 
on-the-floor stick shift or with automatic 
transmission, which is optional. 

Equally important, of course, is Marina's 
ability to stop quickly. Here you can bank 
on the same kind of brakes as the Triumph's 
—up-front disc brakes for sure, fade- 
resistant stops. 

—. When it comes to well-bred handling, 


- Marina's tough to beat. Like Jaguar, 


Marina has rack and pinion steering in harness 
with torsion bar suspension. Result: 


-positive responsiveness at every curve. And, 


~ in congested areas, you'll really appreciate 


Marina's ability to cut a tight 31-foot 


turning circle. 
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And all of these components are 
embodied in a strong steel body whose leann 
clean lines result in an over-all appearance 
of uncluttered good looks. 

Good looks that will last and last, 
thanks to an extensive anti-corrosive 
electroplating process and 64 square feet 
of undersealant for added protection. 

Test drive the Marina 2-door coupe or 
4-door sedan at your nearest Austin MG 
dealer. For his address and number, dial 
(800) 447-4700. In Illinois, dial (B00) 322-4400 
Toll free, of course. 
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Austin Marina 
Te pui cono car 
Leyland 
British Leyland Motors Inc. ; 
 Leonia, New Jersey 07605 [LEYLAND 


*Manufacturer's suggested retail price P.O.E. Does 
not include inland transportation, local taxes and 
preparation charges. l 


Recreation 
Roundup 


... On the go with PS—on and off the road 
By HERBERT SHULDINER 
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American Road camper puts Ford in the recreational vehicle business 

This sleek new aerodynamic camper is Ford's long-awaited slide-in rig, 
which will be sold through a selected network of its own dealers. 'The molded 
fiberglass rig is designed to mate perfectly with Ford's new F-350 Camper 
Special, but it will also slide into its F-250 and other makes of pickup trucks. 
The camper will be sold separately, or with a truck, as the customer desires. 
The 210-inch camper sleeps four persons, and is fully self-contained. It has 
a full galley, shower and marine-type toilet, built-in fresh water and waste 
tanks, 12-volt power converter, and all standard hookups. 


New-style campgrounds 
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Recently I pulled into a new Trav 
L-Lodge campground in Ormond 
Beach, Fla., that is run by the 
Holiday Inn chain. It was typical of 
the new franchised parks that are 
sprouting up beside interstate high- 
way exits all over the country. 

They're considerably more expen- 
sive than state or federal parks, and 
even older private campgrounds. It 
cost me $5 (plus tax) for an over- 
night site—and that was because 
I didn’t need a septic connec- 
tion for my Apache camper, and 
because there were only four in my 
party. Additional campers and the 
dump facility would have hiked 
my fee to $6. 

How good are these campgrounds? 
Are they worth the high fees? The 
new campgrounds are long on clean- 
liness and conveniences, but short on 
the isolation and natural settings 
many outdoorsmen look for. 

The campground was clean — 
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almost as though a bulldozer had 
cleared it. Campsites were little 
more than an RV’s width apart, but 
were laid out in drive-through fash- 
ion so owners of big motor homes, 
fifth-wheel trailers, or long travel 
trailers would have no difficulty 
parking. 

There was a large heated swim- 
ming pool and a playground in back 
of the office building—which housed 
a well-stocked general store, very 
clean shower and bathrooms, a game 
room, and a laundry room with 
about 10 washers and three big 
dryers. In fact you could find just 
about everything except an 18-hole 
golf course—and there was a course 
for miniature golf. 

The campground was doing a good 
business, as were others of the same 
type that I visited in southern 
Florida. One reason is that Trav-L- 
Parks, KOAs, and similar places 
have first-rate reservation systems so 
you can be sure of a spot after a 
long day on the road. Also, the fran- 


chised parks are located right at 
interstate exits so you don’t have to 
veer far from your main route. 

Many are located in resort areas 
where motel prices are very high. 
Even with the $5-$6 per night camp- 
ground fees, they're much cheaper 
than the motels. And you find all 
the motel-like facilities. 

These parks are a substitute for 
the occasional nights I'd check my 
family into a motel after camping in 
more primitive campgrounds that 
lacked clean showers and laundry 
machines. 

Though such a park may not be 
for the long stay, it does serve a pur- 
pose. But camping it isn't. 


Things to write for 


An 84-page 1973 "Recreational 
Vehicle Buyer's Guide" published 
by Chevrolet is available for 50 
cents from RVB Guide, P. O. Box 
7271, Detroit, Mich. 48202. 

Woodall's 1973 Trailering Parks & 
Campground Directory which lists 
quality-rated parks and  camp- 
grounds checked by its own inspec- 
tors is $6.50 from Woodall's, 500 
Hyacinth PL, Highland Park, Ill. 
60035. 

For a free directory of all Dodge 
RV service centers and dealers, as 
well as equipment and appliance ser- 
vice outlets in Florida, write to 
Dodge Truck Service, P.O. Box 1919, 
Detroit, Mich. 48231. 

Your youngster wants a minibike? 
Before buying, read "Minibikes— 
What Every Parent Should Know," 
a fact sheet prepared by the Nation- 
al Highway Traffic Safety Adminis- 
tration. It’s free from Consumer 
Product Information, Washington, 
D. C. 20407. 

A new edition of "Camper's Cata- 
log," a 200-page guide to RV prod- 
ucts, has just been published and is 
available from RV dealers. For the 
name of the one nearest you, write 
Camper’s Pride, Box 965, Elkhart, 
Ind. 46514. 


New maxi-mini-motor home 


Avenger has just introduced this 
tag axle Maxi-Mini-Motor Home, 
which is 22 feet long. It’s the first 
time a tag axle has been used to 
stretch a mini-motor home. The for- 
ward rear wheels on the Chevrolet 


van chassis are the drive wheels. All 
six wheels are equipped with brakes 
and the rear axle (made by Ham- 
merblow) has air suspension. Es 


You buy a camper with dreams of the fun 
you and your family will have together outdoors. 

But with most campers, your wife is 
always indoors cooking. 

And if your camper has an outdoor 


kitchen unit, you've got to struggle to set it up. 


At Starcraft, we've got a camper that 
makes it easy for you to cook outdoors 
as well as indoors. Our Swinger. 

We built it with Starcraftsmanship. 

The standard of excellence that makes a 


Starcraft America's number one selling camper. 


The Swinger gets its name from our 
swing-out kitchen console you can use indoors 
and outdoors. When you use it outside, 
there's nothing to hook up E x 
and no electrical connections 
to make. Pull open the door 
and out it swings ready to use. | 

It contains a three- 
burner range and windshield. 
A sink with hot and cold 
running water. Even storage 
space for pots and pans. A! 

Starcraftsmanship makes 4 
cooking inside the Swinger PF % 
easy, too. There's a big self-storing dining 
table and benches. Work counters all at 
convenient working height. An ice box you 


The only thing that’s: as easy as cooking inside 
our camper is cooking outside our camper. 
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can open even when the camper’s closed. 
Cabinets for kitchen utensils. 

You get a wardrobe for clothes. Lots of 
storage space. PU NMNTEEE 9 | ! 
Two big com- i 2909 
fortable double RARE 
beds. A 110 or bd ui) 
12 volt electri- & 
cal system. | 

Starcrafts- ENS 
manship is why By 
you get our 
unique crank- EE 
up lifter that lets — S up the Swinger in 
less than five minutes. 

N And why we look after you the 
| way we do when you buy a Starcraft. 
“a © With our excellent warranties and 
I»: resale values. And our 1200 dealers 
41€ and 30 distributor service centers. 
Á See the Swinger at your Starcraft 


HUE UM iMm Or write to the Starcraft 

ie Ae ! Company, Dept. F32-4, Goshen, 

| P 4x5v Indiana ,46526,for further information. 
Just because you love to cook 


outdoors doesn't mean your stomach 
has to 


suffer for it. S TAR CRAF Ld 
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New International Wagonmaster is ext 
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emely nimble in parking. 
maneuvers — capable of making even a 90-degree turn without 
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the trailer hitting the tow 
bed, but retains the station-wagon look. 
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sa five-foot pickup | 


Now: A Wagon/Pickup 


PS tries out an alternative to 
the pickup truck for pulling 
those new jumbo trailers 


By JIM DUNNE 
and HERBERT SHULDINER 


The fifth-wheel-trailer revolution is 
spinning off new concepts in towing 
vehicles. One of the most important is 
International's new 1210 Wagonmaster 
— a six-passenger mini-pickup that 
looks like a station wagon with a pick- 
up bed. 

It's the first vehicle by a major truck 
maker—other than pickups—especially 
designed to tow fifth-wheelers. The 
purpose: to allow big families to pull 
fifth-wheel rigs without the need to 
buy a crew-cab pickup. 

PS tests. We recently tested this new 
rig to find out how well it fills the 
niche. We hitched the Wagonmaster, 
which has a 119-inch wheelbase, to a 
26-foot Coachmen Quinstar. The Quin- 
star weighs 5190 pounds and its hitch 
weight is 1490 pounds — unloaded. 

There is one major difference be- 
tween the Wagonmaster and a pickup. 
The hitch is mounted over the rear 
axle, or slightly ahead of it, on a pick- 
up. On the Wagonmaster, the hitch 
can only be mounted 30, 34, or 37 
inches behind the rear axle. Hitching 
the trailer to the Wagonmaster is much 
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the Wagonmaster ideally suited to large 
families who want to enjoy advantages of 
fifth-wheel trailering. 


Wiring-harness hookup is simple 
in pickup bed. Spare tire normally carried 
under bed stores in the bed because rig 
has both equalizing and fifth-wheel hitch. 


Six-passenger carrying capacity makes _ 


to make 


Fifth -VV/heel Hauler 


Backing up and hitching up is easy with the 
Wagonmaster — you get a perfect view of 
pin through the rear window. It's faster 
than coupling to an equalizing hitch, too. 


m 


Tailgate on Wagonmaster is kept partially 
open with special bracket because bottom 


of Quinstar comes down too low. With 
some trailers, tailgate can be kept closed. 


‘Let the neat times roll. 


On the new Harley-Davidson 
X-90. 

Imagine yourself trucking 
along a forest reserve trail, 
with your wheels churning 
and a smile on your face a 
mile wide. 

'Cause you know you and 
your Harley-Davidson X-90 
are gonna have some really 
neat times. 

Driving and twisting, feeling 
and whipping your way 
through ankle deep streams. 

So run tell your dad that 
you d like a 90cc, 4-speed, 
oil-injected, fold-down 
handlebar experience. 

Then get it on. 


Harley-Davidson, i 
Milwaukee, Wisconsin 53201 N 
Member Motorcycle Industry Council 


‘Harley-Davidson X-90. 
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PS Ratings—Test Report 
in a Nutshell 


Our ratings will enable you to make valid 
comparisons faster, pinpointing strong 
points and weaknesses. You can select 
the areas you are most concerned with, 
and ignore the rest. Ratings are based 
strictly on test results and measurements; 
not subjective opinion. Five points is ex- 
cellent, 4 very good, 3 good, 2 fair, one 
poor, and O very poor. 


Some of these wagons have grown so 
big, they'll carry a 4-by-8 panel flat on 
the floor, haul a big family on trips, and 
perform domestic or commercial tasks 


IntermediateWagons 


Big enough for most jobs 


By JAN P. NORBYE / PS Automotive Editor 
and Jim DUNNE / PS Detroit Editor 


PHOTOS BY ORLANDO GUERRA 


Fase wagons are still the best 
sellers, but the intermediates are 
creeping up on them in sales as well 
as in size. For a test of the new mid- 
size wagons, we chose (clockwise 
from left foreground in the picture 


tego Villager, and Pontiac Le Mans 
Safari. 

These are not the lowest-priced 
intermediates, but one step up from 
the Ford/Chevrolet/Plymouth level. 
When you talk wagons, it is proper 


O C o 

$8232 

S955 

2e 0 2 a 
Acceleration b 5 3 5 
Braking 3 1 3 3 
Handling 1 1 0 2 
Maneuverability 4 4 1 4 
Fuel economy 1 1 O 31 
Quietness 1 1 4 3 
Ride comfort (1) (1) (3) (3) 
Roominess 4 4 4 4 
Visibility 7 T 1 3 
Easeofentry/exit 5 5 5 5 


to mention Ford first and Chevy 
second, for Ford has a long record 
Continued 


above) the AMC Matador, Dodge 
Coronet Crestwood, Mercury Mon- 


How PS tests brakes—and what the results show 
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Im reality, our brake test is a series of tests. First, the car, with cool 
brakes, enters a 210-foot-long grid 12 feet wide. Brakes are applied at 60 
mph at the start of the grid and the car is brought to a standstill in mini- 
mum distance, without front-wheel locking (we allow rear locking but try 
to minimize its duration). This is a test of basic braking capacity, sta- 
bility, and balance. Next, we make 10 warmup stops from 60 mph at 4-g 
deceleration. This simulates high-density freeway traffic conditions, where 
the speed limit is high but stops or brake applications are frequent. Then 
the car makes another minimum-distance stop in the grid to show fade 
resistance, and the effect of fade on brake-force distribution, balance, and 
stability. Pedal pressure is recorded on all stops. Excessive pedal pressure 
in the final stop indicates fading. Excessive stopping distance indicates 
fade, incipient locking, or a combination of both. 

At left, the Mercury Montego Villager makes its final stop, coming within 
six inches of stopping distance with cool brakes and a laudably low 
10-pound (20 percent) rise in pedal pressure. Deceleration exceeded 1.0 g 
during both stops. For the Matador, distance went up to 20.45 percent 
and pedal pressure 100 percent between first and last stops. The Le Mans 
took 9.85 percent longer and 176 percent more pressure. The Dodge 
needed 39.2 percent more space and 191 percent more muscle. 
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That Cigarette Smoking Is Dangerous to Your Health. 
King Size, 18 m 


Warning: The Surgeon General Has Determ 


USE IT ALL 
AS YOU GET READY 
FOR A NEW CAREER... 


$1,500.00 worth of two-way radio 
electronic communications equipment! 


Bell & Howell Schools announces a new 
learn-at-home program that gives you 
"hands on" experience with commercial- 
grade equipment—as you prepare for a 
business of your own in two-way radio 
electronic communications servicing. 

You need "hands on” experience 
with a real, commercial-band FM transceiver 
and actual commercial-grade test equipment 
—to take full advantage of growing oppor- 
tunities in electronic communications. 

Two-way radio communications is a 
healthy growth area in electronics. And it's 
lucrative. Almost two million commercial 
two-way radio systems now serve as vital 
communications links for trucks, planes, 
boats and taxis. And the FCC requires each 
system to have its equipment serviced 
regularly by a licensed technician. That's 
where you come in. But you need career- 
oriented training—plus your 
FCC license. 

Knowing how 
to put an amateur 
radio kit together 
won't help 
when 
you're 
"on the 
job"— 
servicing 
two-way 
radio 
systems for 
aircraft or advising 
trucking companies about 
their land-mobile communications 
system. For that, you need "hands on" 


experience with the real thing. This unique is convenient, you can have the equipment 
new Bell & Howell Schools learn-at-home shipped to your home in return for a $100 
program gives you just that. You can work deposit, which is refundable when you 

with the equipment by attending one return the equipment. 

of our special "help sessions" or by Find out more about this exciting 
dropping by one of the Bell & Howell new Bell & Howell Schools program. There's 
resident schools. If neither of these plans no obligation. 


For free facts, mail attached card today! 


Let Bell & Howell Schools help you get ready for an exciting career 
or business of your own in two-way radio electronic communications! 


Bell & Howell Schools has helped thousands of people 
prepare for careers—and businesses of their own—in 
electronics. You can have absolute confidence in the 
thorough training you get. 

Expert instructors at Bell & Howell Schools 
plan each program to answer a single question: "What 
qualifications will you need to take advantage of actual 
career opportunities in electronics?" They then build 
each program to give you those exact qualifications. 

To get ready for a: business of your own in two- 
way radio, you need: 1) career-oriented training: 2) FCC 


License; 3) "hands on" experience with commercial- 


D ak. 


grade equipment. Bell & Howell Schools now offers this 
new at-home training program that gives you all three. 
(See FCC License Warranty on attached card.) 


JUST LOOK AT ALL THE EQUIPMENT 
YOU'LL WORK WITH 
DURING YOUR TRAINING PROGRAM 
WITH BELL & HOWELL SCHOOLS! 
Commercial-Band FM Transceiver . . . exactly 
the kind of two-way radio you'll service throughout 
your career. 


Em 


Deviation Meter 
. , . model favored by many 
working technicians to check 
modulation of transmitted signal. 

Frequency Meter... 
highly sensitive instrument used to 
check signal frequency within precise 
tolerances established by government 
standards. : 

Power Output Meter . . . meter 
used almost universally by trained and 
licensed technicians to check power output— 
or wattage—of signal. 

Alignment Generator 
...8 custom-designed unit 
you use to generate test 
signals for transceiver 
alignment. 


FCC REGULATIONS GIVE YOU THE OPPOR- 

TUNITY TO START YOUR OWN BUSINESSI 

The Federal Communications Commission re- 
quires that all commercial two-way communications 
systems be checked and serviced by a licensed tech- 
nician at regular intervals. 

As a Bell & Howell Schools graduate, you'll 
have the technical know-how you need. With your FCC 
license, you can go out and eventually build your own 
business—signing contracts with companies that use 
two-way radio. FCC regulations could mean security 
and regular income for you! 


BELL & HOWELL SCHOOLS OFFERS YOU 

THESE SPECIAL ADVANTAGES: 

Help Sessions Scheduled regularly every few 
Saturdays at the Bell & Howell Schools and in many 
other cities throughout the U.S. and Canada. Top in- 
structors give you personal help and guidance. 

Transfer Privileges After completion, you can 
transfer to any of the resident schools for more ad- 
vanced study, if you wish. 

Lifetime National Placement Assistance Helps 
you locate a job after you complete your program — and 
throughout your career. 

Veterans’ Benefits We are approved by the 
state approval agency for Veterans’ Benefits. 

Student Financial Aid We are an eligible in- 
stitution under the Federally Insured Student Loan 
Program. 


EXCLUSIVE ELECTRO-LAB®— 
YOURS TO KEEP! 
To make sure you get prac- 
tical experience with instru- 
ments used daily by 
professionals, we've 
integrated into your 
program three pre- 
cision instruments 
you assemble yourself 
and keep: 


Design Console Use this 
to rapidly "breadboard" 
circuits without soldering. 
Oscilloscope Offers bright, 
sharp screen images, 3-way 
jacks for leads, plugs. 
Transistorized Meter Registers 
current, voltage and resistance. 


DETACH AND MAIL 
POSTAGE-FREE CARD 
TODAY! OR WRITE: 
An Electronics Home Study School 


OME OF THE 


BELL & HOWELL SCHOOLS 


4141 Belmont, Chicago, Illinois 60641 


407R3 


Fifth-wheel odometer (left) and speed- 
ometer (right) are used in gas-mileage 
test. Speed is kept at a constant 45 mph, 
and distance recorded in three decimals. 


One-gallon can of gasoline is attached 
to the test car, feeding straight into fuel 
pump. Fuel line from main tank and evap- 
orative controls are disconnected. 


of leadership in this particular area. 

In size and weight, these inter- 
mediate wagons are as big as full-size 
ones for 1967-68. They are probably 
big enough to fill all your transporta- 
tion requirements without going to 
the higher price of "standard" wag- 
ons. The intermediate wagons now 


Exacting test for the entire steering system 
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The car is snaked as fast as pos- 
sible between six pylons spaced at 48 
feet (center to center). This tests all 
elements in a car's steering system: 
turning circle, steering ratio, return- 
ability, front-wheel alignment, tires. 
Other elements also play a part: weight 
distribution, front/rear roll stiffness, 
and roll-steer effects. Each car is timed 


la 


by stopwatch on several runs until its 
top speed is established. Any speed 
under 25 mph means the car has a 
problem somewhere in the steering 
system. The lower the speed, the worse 
the problem. These four wagons — 
unloaded — were faster than many 
sedans, including compacts. The Mat- 
ador was fastest, despite high rear 
slip angles. The Mercury was slowest, 
due to excessive understeer. Dodge 
and Pontiac were equal, a shade slow- 
er than Matador. Test results on chart. 


also have all the luxury features and 
options of the biggest models—elec- 
tric windows, power seats and door 
locks, and the same fine interior fin- 
ish. There's no need to buy one of the 
biggest wagons if it's luxury rather 
than space you're looking for. 

In terms of carrying capacity, the 


A standardized test tells the whole truth about handling 
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Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at high speed. The 
car starts in the right lane, swerves left 
when it's blocked. The left lane is 
blocked 120 feet beyond the right-lane 
barrier. Gaps are 60 feet long, and 
there are 30-foot-long entry and exit 


gates. Lanes are 12 feet wide. Each car 
is put through the test at increasing 
speed until its maximum is established. 
The Pontiac (below) was easily the 
fastest, and felt like a passenger car 
throughout. It showed slight understeer 
when making the first lane change (left) 
and visible oversteer one second later 
(right), when aiming for the exit gate. 
This wagon also impressed us with its 
high roll stiffness. The variable-ratio 


difference is also quite subtle. All are 
six-seaters, and the extra payload 
you can take along if you own a 
Polara instead of a Crestwood is only 
about 100 pounds. A parallel situa- 

tion exists for the other companies. 
These are also the smallest wagons 
you can get without going to a small 
Continued 


power steering was a big help in ob- 
taining fast response. 

Matador and Dodge rated only one 
point in this test, though for different 
reasons. The Dodge had traces of pump 
catch, while the Matador oversteered. 
The Villager was slowest, suffering 
from excessive understeer, and response 
too slow to allow steering reversals 
within the confines of the grid at any 
speed close to its rivals. 
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Product of Larson Industries, Inc. 
Plants at Little Falls, Minn. and Nashville, Ga, 


54 YEARS OF BOATING QUALITY 


NOISE-LEVEL TESTS 


Interior noise is measured in decibels 
onthe A scale on our standard General 
Radio sound-level meter applied under 
three sets of conditions. A reading of 
50-dbA is like an average residence. 
A 60-dbA reading is like a large store; 
70-dbA, like a freight train going by 
100 feet away; 80-dbA, like a pneu- 
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Matador wagon has long, flat cargo 
floor, but it's less than four feet wide be- 
tween wheel housings. Spare wheel is 
stored upright along right-side wall in 


E 


three-seat wagons, but is carried under 
floor panels in the two-seat version. A 
two-way tailgate is standard equipment; 
glass must be lowered to open door. 


Dodge Mercury Pontiac | 
Safari 


AMC 
Matador Coronet Villager 


mari. wu 3 a - * u i, 
Rt Eius : y CK MAN k 
sms Wu - i. k : dt im Ld m 


30 mph 
p smooth 
| road 


road road 


EASE OF 
ENTRY 
AND EXIT 


SWING ANGLE |. 
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TUMBLEHOME 
(DOOR-GLASS 
OBSTRUCTION) 


SEAT HEIGHT 


FOOT CORRIDOR 


Worst obstacles to easy entry 
and exit are a pronounced tumble- 
home, high door-sill obstruction, 
and high step height. The helping 
factors are a wide swing angle for 
doors and big door openings, wide 
foot corridors, and high seats. 
Wagons are judged as four-door se- 
dans, disregarding optional third 
seats and use of the tailgate as an 
entrance. 

Note that door height is mea- 
sured from ground level. 
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60 mph 30 mph | 
[| smooth Z rough 


Dodge wagon has three-way tailgate. 
Entrance to third seat is easy when it's 
opened as a door. Folded down like this, 
the tailgate forms an effective extension 


compact (Hornet Sportabout from 
American Motors), the domestic sub- 
compacts (Pinto and Vega), or an 
imported wagon (vast choice there). 

The industry has left a big hole in 
the wagon market open to imports, 
but the intermediates are aimed at 
appealing to a very broad segment of 
buyers. You do have an extremely 
wide choice from low-priced, base- 
model version, stripped of options, 
all the way up to an option-loaded 
luxury version of the same basic ve- 
hicle. The wagons in this group rep- 
resent a midway point in terms of 
luxury and price level. 

AMC Matador. This wagon has 
the most practical body design 
(though it may be obsolete in some 
details). What it offers is a roomy 
interior with almost chair-height 
seats, a boxy shape with a hood of 
modest length, and adequate cargo 
space. It’s the only wagon in this 
group with front door-vent windows 
—but the benefits of the vent panes 
are offset by the poor locking ar- 
rangement. The position of the han- 
dles demands an awkward wrist 
movement. 

As for the wagon features: A seat- 
back lock on each side of the second 
seat must be released simultaneously. 
That practically makes folding the 
seat to form a cargo bed a two-man 
operation. The third seat folds down 
in a two-step operation. If you’re 
doing it from the tailgate, you must 
reach deep inside the car to swing up 
the seat backrest first, then lift and 
tilt the seat cushion. 


for the cargo floor. To fold the third seat, 
you must simultaneously pull a release 
ring at lower left side and press a button 
on top of the backrest. 


The Matador has a less pleasant 
ride than its competition (though 
the Dodge was not much better). In 
the noise-level tests, the Matador 
again proved least satisfactory. Ap- 

Continued 


HEADROOM 
(+4 IN.) 
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CORR DISTANCE 


ROOMINESS 


Interior seating dimensions are 
measured according to SAE stan- 
dards. The H point represents the 
hip-joint hinge point. SAE adds 
four inches to the eight-degree 
sloping line from H point to ceiling 
for true head room, and 10 inches 
are added to the straight line be- 
tween H point and ankle joint to 
allow for normal bending of the 
knees. In station wagons, optional 
third seats are left out of the room- 
iness rating. Cargo space dimen- 
sions are civen in the specifica- 
tions chart. These wagons are very 
close in interior dimensions, but 
the Matador has the lead. The 
Crestwood is slightly roomier than 
the Villager, and the Le Mans is 
the smallest. 


The new Bolens QT-16. It's good The QT-16 has the performance you 
and quiet. Quiet enough to meet want for your yard. And the quiet 
the growing tide of anti-noise : | you ll appreciate from your 
ordinances. But dont let the NH. us - neighbor's yard. So spread 
quiet deceive you. This egt the word (quietly). 
is a powerful twin cylin- = , The QT-16 is here. 
der 16 horsepower ~~ : L— Now. Today. Years 
tractor. With the ~ | ahead of the 
newest power ! competition. 
components. | Qr. | With the same 
Like hydrostatic : Bolens quality 
drive. 4-position | you'll find in 
hydraulic lift. To | all our tractors, 
Electric attach- vile mulcher/baggers, 
ment clutch. | walking mowers, 
And a power ws | riding mowers, 
locking collar NM | | garden tillers 
that connects i Š á and snow- 
and releases p IND 7 ; throwers. All 
the mower, C - di. engineered and 
snowthrower -ai UT built to keep 
or tiller with ` | es you a good 
fingertip pressure. yard ahead. 


BOLENS 


FMC CORPORATION® 


A good yard ahead 
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|J Youeant geta good 
| L4 - | | ^ 

job without experience. 
Well give you both. 

There are plenty of jobs in the want ads. Untortu- 
nately, almost all the good ones ask for experienced help. 

oO you ask yourself, how can | get experience if 
no one will ever hire me? One answer lies in today s Army. 

We'll start you at $30720 a month (before 
deductions). No experience necessary. Plus free meals, 
free medical and dental care, and 30 days paid vacation 
a year. 

And well give you all the training and experience 
you ll need in almost any job you want. A job you can 
make a career of. In the Army, or out otf it. 

If you re qualified you can pick that job training, 
too. From over 200 courses offered betore you join. 

And after your enlistment's up you can still receive 
up to 36 months financial assistance at the college ot 
your choice. 


Army Opportunities 
P.O. Box 5510, Philadelphia, PA 19143 
l'd like to know more about job-training and promotion in today's Army. 
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room to spare (with folded back seat). 
Both Mercury and Dodge have over four 
feet clearance between wheel housings. 


Pontiac stands alone in use of top- 
hinged tailgate. Cargo floor is narrower 
than in other intermediate wagons, but 
tailgate is widest. Third seat faces rear. 


parently American Motors decided 
not to spend any money on sound- 
proofing the old intermediate body 
which is due for replacement in '74. 

In the handling test, the Matador 
wagon equaled the speed of the '73 
Matador two-door sedan [PS, Jan.] 
but that's still only enough to get it 
one single point in our ratings. In 
low-speed maneuverability it scored 
much better, mainly due to the 
variable-ratio power steering (made 
by Saginaw division of GM). The 
Matador has fast steering response, 
but weak returnability. 

'The instrument panel looks busy, 
but is quite simple to read. Small 
controls are clearly marked and wide- 
ly spaced. The glove box is roomy, 
and the dashboard has a large center- 
mounted ashtray. There’s nothing 
ladylike or dainty about the cockpit 
—it’s a wagon designed for the coun- 
try plumber or oilfield inspector 
rather than for the suburban house- 
wife. And we must say everything 
works well. Small parts are tough 
and they won't break under normal 
abuse. 

'The 401-cu.-in. V8 is not the mon- 
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Villager holds six-foot ladder with 


Access to the Villager's spare wheel 
is particularly simple. The plastic cover 
is easily removed, and you can lift out 
the spare with your left hand. 


ster you might think. It's a great 
all-around powerhouse, beating even 
the two-barrel 350-cu.-in. Pontiac V8 
in the gas-mileage test, and coming 
second only to the Dodge in accel- 
eration. ' The engine is somewhat 
crowded by air-injection tubing on 
the right. The tall spring towers on 
both sides don't help spark-plug 
changing. But coil and distributor 
are up front, easy to reach. 

‘The Matador brakes were satisfac- 
tory when cool, but suffered consid- 
erable fading. Braking efficiency fell 
from 94 percent in the first stop to 
76 percent in the final stop. That 
doesn't sound like a serious drop in 
stopping ability, but consider this: 
In the final stop, the car was still 
traveling at 20 to 25 mph when pass- 
ing the point where it had stopped 
when the brakes were cool. À crash 
at that speed can be fatal. 

We're not singling out the Mat- 
ador for this criticism. The Dodge 
was worse in deterioration, but stop- 
ping distance was slightly shorter in 
the final test. Only the Mercury 
showed that station-wagon brakes 
can be made to pass our test without 
fade, and stop in equal distance after 
warmup. 

Dodge Coronet Crestwood. 
Here's modern design and a number 
of good station-wagon features. For 
instance, the second seat is very easy 
to lower and raise. (But the single 
release button is badly placed—on 
top of the seat back, right in the mid- 
dle!) Also, the three-way tailgate 
locks automatically when the ignition 
key is turned on (for the safety of 
children in the rear-facing third 
seat). The tailgate can be unlocked 
by a switch on the instrument panel. 
Folding the third seat is a special 
problem, as seen in one of the photos. 

The spare wheel is stored behind 
a plastic cover in the rear wall, with 
removal fairly simple. The rear com- 
partment has plastic window sills 
with storage bins molded into the 
upper face—a nice, practical idea. 

Round-faced dials include temp, 
alt, fuel, and oil. Small controls are 
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set in a shrouded housing right in 
front of the driver. Lights have a 
round handle, wipers a flat one. 

As usual in Chrysler products, the 
instrumentation is remarkably com- 
plete. The Crestwood also has a large 
glove box and a huge ashtray that 
show the Dodge designers are think- 
ing about the buyer when planning 
interiors. But they missed on the 
hood release, which is mounted with- 
in two inches of the parking-brake 
release and easily confused with it. 

Dual vent levers are mounted in 
the center of the car at the bottom 
of the dashboard (most other cars 
have them in the kick panels). On 
this Dodge, they are simple to iden- 
tify and the driver can easily reach 
both. 

The Dodge gets top marks for ac- 
celeration. Chrysler’s "73 engines 
have undiminished performance de- 
spite more stringent emission con- 
trols, and do not suffer nearly the 
same loss of drivability that plagues 
many Ford engines in particular. 

In the Crestwood, the engine sits 
low down and far back in the chassis, 
with distributor and coil in front. 
The plugs are inserted horizontally, 
below the exhaust manifold. On the 
right side, you can reach three plugs 
easily, one with difficulty. On the 
left, all are hard to get to, mainly 
because of power-steering harware. 

The Crestwood proved disappoint- 
ing in both ride comfort and noise 
levels. Exhaust rumble at idle is very 
annoying, and interior noise at 60 on 
a smooth road was 69 dbA (com- 
pared with 66 in the Montego and 
72 in the Matador). 

Mercury Montego Villager. This 
wagon offers luxury-car quiet with a 
soft ride. It’s a fine, comfortable 
highway car if you can live with the 
fuel consumption. It is by far the 
heaviest wagon in the group. 

For all of Ford’s expertise in sta- 
tion-wagon design, they have come 
up with a weird seat arrangement for 
the Villager. The second-seat back is 
released by pushing one button on 
the left, which is convenient, at least 
half of the time, but the right side of 
the seat is not secured! You fold back 
the third seat by moving two releases 
and pulling the seat back toward the 
tailgate at the same time. 

The third seat, when folded, forms 
a lockable bin under the floor. The 
tailgate lock is integrated with the 
electric door-lock system. 

Instrumentation is very sparse: 
speedometer and temp gauge, period. 
Most small controls are set on a 
lower panel where they are not read- 
ily identifiable. But the light switch 
is in the upper left corner (preferred 
position), the wiper control at right. 
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Chrysler for 73. 


Engineered to make things easy. 


If fishing's not fast enough, and racing s 
not your speed, Chrysler has o com- 
plete choice of mid-range outboards 
that moke it easy to get family plans 
off the ground. 

These Chryslers will let you go the 
limit from ski to cruise, from wide open 
to troll. And you've got a pick of power 
ranging from 20 to 55 horsepower in 
16 distinct models. 

The brand-new 25 and 30 are high- 
performance portables that allow you 
to do a whole lot more with just a 
little more power. | 

The Chrysler 35 is the winningest 
motorinthe national APBA powerboat 
racing. The 55 offers the highest BIA- 
certified 2-cylinder horsepower any- 
where. 


They're all engineered to make life 
easy with new features like built-in 
rear handles for easier filt-up, new 
upper gear housing for more effi- 
cient cooling and integrally designed 
fuel pump for easier maintenance. 

Also, Chrysler outboards are engi- 
neered to go easy on the environment 
with greatly improved silencing, and 
fuel recycling to keep the woter clean. 

See your Chrysler Crew Dealer. You'll 
find him listed in the Yellow Pages. He 
can provide everything you need ex- 
cept the woter. Ask him for your free 
copy ofthe Chrysler Boat Buyer's Guide. 


CHRYSLER 


CORPORATION 
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The Chrysler Crew makes things easy for you. 


APRIL 1973 


71 


The parking-brake handle and 


hood release, about two inches apart 
under the dash on the left side, are 
easily confused with each other. The 
glove box opens to the underside of 
the panel, holds little, is hard to use. 

The Villager shows up poorly in 
acceleration and rates a zero on fuel 


economy. This was the only wagon 
with any drivability problems: It 
was difficult to keep it running after 
a cold start. ( All of the wagons seem 
to idle faster than the '72 models, 
but the other three showed no sur- 
ging, stumbling, or stalling). 
Everything essential to light main- 


| AMC DODGE MERCURY PONTIAC 

| Matador Coronet Montego Le Mans 

| wagon Crestwood Villager Safari 
DIMENSIONS (inches) 

| Al Ground clearance........ aera ae 7.45 6.5 6.2 5.7 | 
A2 Front leg room (max.).......... 41.8 41.9 41.9 42.4 | 
A3 Front head room. ...s.sssssssse 39.9 39.7 38.2 38.8 | 
A4 Rear head room..........00e: 38.7 39.9 38.5 39.4 
A5 Rear leg room (min.)......-.--- 38.6 36.7 37.0 36.8 
AG Wheelbase... ....0.0.cccce nes 118 118 118 116 

| A7 Overall height.......... sees 57.4 56.4 54.9 55.0 

| AB Cargo-area height.............- 31.72 31.6 31.2 30.1 
Bl Overall width...... ser 77.2 78.8 79.6 77.7 

| B2 Overall length........ gatus 207.7 217.6 218.5 213.4 

| B3 Front track. eee ceo oio nnn 59.9 61.9 63.4 61.5 

| B4 Rear tack... 0... cence cnt tes 60.0 63.4 63.5 60.7 

| B5 Front hip room....... 2... ween 60.3 59.2 59,4 55.6 
B6 Rear hip room,... ilie 60.4 59.2 59.3 56.6 

| 87 Floor width (min.)..... isses 45.1 48.5 48.2 44.5 

| B8 Tailgate width...............--- 53.6 49.8 49.0 62.8 

| B9 Cargo-floor length.......--.--- 92.6 94.3 87.5 90.2 
SPECIFICATIONS 

| Engine type. iro uu eres OHV V8 OHV V8 OHV V8 OHV VB — 

i Displacement (cu. in./cc)......... 401/6574 400/6556 400/6555 350/5738 
Compression ratio............ssese B.5:1 B.2:1 8:1 7.6:1 

| Carhuratian. lille o sonia sr ..One 4-bbl. One 4-bbl. One 2-bbl. One 2-bbl. 
Net hp @ rpm..................++-255 @ 4600 260 @ 4800 163 @ 3800 150 @ 4000 
Net torque @ rpm... essa een 345 ( 3300 335 @ 3600 300 @ 2000 270 @ 2000 
Transmission... rn Automatic Automatic Automatic Automatic 

| Bx talo. lisi. v e RES 3.15:1 .76: 2./5:l 3,08:1 

| Tire make..... iue dai eia a n d ane Goodyear Gcodyear Uniroyal Uniroyal 
Tire-TVDEe. cocer x y m ek mes Vytacord Polyglas Fastrack Fastrak 

| Belted Glas-Belt 
Tite irg: o1 ea NAE ERAI H78-14 H78-14 H78-14 H78-14 

| Sine. eis cosas vid Po ower Power Power 
zsong IIO oec E a ET 19.4 15.7:1 18.82:1 21.73:1 18.6-15.1:1 

r Turns, lock to JOCK.. ases eese 3.5 3.5 3.5 

| Turn diameter (ft.).............. se 39 42 41 41.6 

| “BRAK OS occ. Soy ce CHE E Power Power Power Power 

| Brake tyD8.... eoe nme n PR drun Disk/drum Disk/drum . Disk/drum 

| Disk diameter (in.)....... lese 10 0.84 10.72 11.0 

| Drum diameter (in.)............--. 10. 37 11.0 11.0 11. 

| Swept area (sq. in.)........ inp dade 375.32 380.9 359.0 356/1 
Fuel tank Prin E RN KI DICE SRCO macs 21.0 20.5 22.0 

| Cargo space (cu. H)... 91.12(1) — 91.3(2) 84.88(3) 85.1(4) 
Curb weight (1Ibs.)...........eueene 4400 15 18 
F/R weight distribution (%)....... 51.2/48.8 48.5/51.5 53.5/46.5 50.2/49.8 

23 Age $3711 3514 E : 


Price tener PRETEREA 

Price (as tested). 2... cee ee ee eens 

ft. with third seat in use; (4) plus 
|! two- eat wagon 


| TEST RESULTS 


Acceleration 0-60 mph............ 8.52 sec 
| Acceleration 0-BO mph............ 15.9 
Acceleration 25-70 mph........... 9.5 
| Stopping distance (cool).......... 145.7 ft. 
| Pedal pressure (cool)........-...- 75 Ib. 
Sta ping distance (hot)...... vus EBERT 
al pressure (ho a SCR d REL ARR ROGO 60 Ib. 
i Peia test (mph)....... esses 53.0 
| Maneuverabilit PAS a en aoe 25.3 
Fuel economy (mpg).........eesse 14,222 


$4884 


) 
foe e & cu. ft. with third seat in toe I n 9 cu, ft. in two-seat wagon only; ( I Iu 


ft. with third seat in use, or 9 


B.35 sec 14.25 sec 10.8 sec. 
14.8 25.15 20.5 
8.8 15.0 12.3 
137.5 ft. 151.5 ft. 133 ft. 
55 Ib. 50 |b. 65 Ib. 
191.3 ft. 152 ft 146 ft. 
160 Ib. 60 Ib 180 Ib. 
53.0 45.9 56.3 | 
25.0 22.7 25.0 
13.824 12.062 14.009 


| TEST CONDITIONS: ambient temp., 36° F; humidity, 5295; barometric pressure, 30.3 in. 


How comparable vehicles have fared in our tests 


FORD Gran 
Torino 2-dr 
Matador 2-dr | 
PLYMOUTH 
Sat. Sebring | 


p 
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zn 
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Accel. 0-60 

Accel. 0-86 

Accel, 25-70 
Brakes 60-0 (hot) 
Handling (mph? 
Maneuver. (mph) 
Fuel mpg (45 mph) 
Noise (60 mph) 
Price 
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CHEVROLET 


Pinto Squire 
PLYMOUTH 
Cricket wgn 
TOYOTA 
Corolla wgn | 


$2963 | $2603 | | 


74dba | 8odbA | 78dbA 
| $2718 | $2758 | $2367| either above or below. 


tenance is readily at hand when you 
open the Villager's hood. Even the 
A/C installation does not block access 
to main service points. 

The weakest point in the Villager 
is its handling. Note that we test 
with the factory's recommended tire 
pressures. We could get the wagon to 
handle better by pumping up the 
front tires, but why doesn't Mercury 
specify more air in the tires? The 
problem is a light rear end. Faster 
steering response would increase the 
risk of tail-end breakaway and a 
spinout, so Mercury chooses exces- 
sive understeer for safety. The prob- 
lem is that in a high-speed emer- 
gency, the car can hardly be steered 
away from a straight course at all. 

But the Mercury shines under 
brake testing. Its fade resistance is 
equal to or better than many highly 
respected European cars. It did not 
rate higher than three points, how- 
ever, because the stopping distance, 
cocl or not, was too long. 

Pontiac Le Mans Safari. This is 
an all-new wagon for ’73. Its wagon- 
type features set it apart from the 
competition, especially in third-seat 
and tailgate arrangements. The top- 
hinged tailgate is simple to operate, 
but can only be opened with a key 
from outside or by pushing a release 
button inside the glove box. 

The outside lock position is un- 
comfortably low, near bottom edge 
of the tailgate. And the release button 
only works when the transmission 1s 
in PARK. It may be safe, but it's 
certainly not quick and handy. 

The tailgate window is fixed. There 
are two side-vent windows at the cor- 
ners to ventilate the rear compart- 
ment, but they must be hand-operated 
by the third seat occupants (not 
electrically by the driver). 

A rear-facing third seat folds into 
a flat floor, and the spare wheel stores 
neatly behind a cover in the wall. 
The second-seat back has much less 
padding than in the LeMans sedan 
—a necessary evil to allow it to form 
a flat floor when folded. 

Instruments include fuel, oil, and 
temp gauges, and a clock. You find a 
slide lever for the wipers in the upper 
left corner, where you expect the 
light switch to be. Three air outlets 
across the top, plus two vents under 
the panel, furnish all the ventilation 


| you’re likely to need. The brake- 
| release lever is on the panel’s lower 


edge; you can’t confuse it with the 
hood release, which is placed lower 
down on the kick panel. 

The engine sits far back and deep 
down. Distributor and coil are back 
against the firewall, but accessible. 
You can easily get at the plugs, and 
the oil filter can be reached from 
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J Seagram's 7 Crown. , 
It's America's whiskey. ™ 


When you want to enjoy some of the finest skiing this side of Kitzbühel, just head 4 
for Squaw Valley. And when it's time to enjoy a great whiskey, just head for the 7 Crown. g 
Americans everywhere welcome the light taste of 7 Crown. Which explains why it's more 
popular than the leading Scotch and Canadian combined. 


| h A * * * c i íi T b: i 
- E in my - t^ peri fua 


DODGE is the Number 1 builder of 
motor home chassis. Today, 80 percent of all motor homes are 


built on Dodge chassis. Chassis engineered by Chrysler Corporation to give you 
a firm foundation and dependable performance. Extra care in engineering makes 
a difference in Dodge...depend on it. 


T x -—- 
F : ^ = 
| i — — — — zm 
E eg "— : r 1 E AS. 
$ D NON : => Se d = H -— 

iy Py pte r " ma 

1 TTE . - E > 

: usd Dem T d = E 


The Club Cab. The Number idea in pickups 


this year. The exclusive Dodge Club Cab pickup gives you over 34 cubic 
feet of extra storage space inside for the things you don't want to leave outside. i 
The Club Cab Camper Special is equipped to accommodate most slide-on Vat 

campers to haul you and your friends to your favorite snow trails. CHRYSLER 


Turn to Dodge for 


FOR LEADERSHIP IN RVS... 


leadership in. 
Recreational Vehicles. 
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REG. US. PAT. OFF MONTHLY 


Keeping You Posted from Behind the Scenes 


ast September Honda announced to the world 
L that they had an engine meeting the U.S. emis- 
sion standards for 1975. No ifs, ands, or buts—and 
no costly add-ons like thermal reactors or cata- 
lytic mufflers. Furthermore, they delivered three 
cars so equipped to the EPA for testing. Testing 
was done in mid-December and results were made 
official on December 20. The cars did, indeed, 
pass the tests. I described the CVCC engine brief- 
ly on this page in our January issue. Meanwhile, 
we put Jan Norbye, Jim Dunne, and Jim Davis 
to work rounding up all the information available 
on the engine and checking out Detroit's reaction 
to the news. Working from drawings supplied by 
Honda, artist Dean Ellis created our cover paint- 
ing depicting the crucial differences between the 
CVCC engine and the conventional piston engine. 
You'll learn all about it in the report on page 79. 


Engines. Engines. Engines 


The flood of new engine designs continues un- 
abated. We learn about two or three new con- 
tenders every month. Some have millions in re- 
search and development money behind them, 
some are lovingly fashioned in a basement work- 
shop, but most exist only on paper and in the 
minds of the hopeful creators. Excellent, inge- 
nious designs abound, but few people realize just 
how tough it is to carry a promising concept 
from working prototype to success in the market- 
place. Here is a follow-up on a few you've read 
about in past issues of PS that are still alive and 
progressing: All assets and patents pertaining to 
the hat-box-size rotary steam engine [^Is This 
the Little Steam Engine That Can?" PS, Nov. 
"1] have been purchased by the Aaden Corp. 
of Los Angeles. Aaden anticipates making licens- 
ing agreements for application in automobiles, 
boats, and aircraft. 

From down under, in Australia, we have 
word that an engine called the Rotodane has been 
announced by the Rotodane Co., Sydney. We 
don’t know whether there is any connection, but 
the drawings and photos we've seen look remark- 
ably similar in principle to the Mercer engine 
[cover story, PS, Feb. '64]. Both are rotary- 
radial engines with conventional IC piston-in-a- 
cylinder technology. It is reported that produc- 
tion has begun on a version to power industrial 
machinery with no present plans to try to buck 
the tough automobile market. Wallace Minto, 
president of Kinetics Corp., has reported to his 
stockholders that the revised version of his freon 
"steam" car, Datsun II, will be ready for road 
testing this spring. The original, Datsun I [PS, 
Oct. '70], was shipped to Tokyo, where Nissan 
is using it to familiarize their engineers with the 
principles of the system. Lear motors has received 
a contract from the EPA to develop a Rankine- 
cycle (steam) engine for automotive use [PS, 
June '69, Jan. '72]. The contract calls for dem- 
onstration that the engine can meet 1976 emission 
standards, reach 65 percent of full power within 
45 seconds after start-up, deliver at least 8.5 mpg 
and develop at least 100 hp. EPA is currently 
funding three other versions of the Rankine-cycle 


engine to be developed by Steam Engine Systems 
Co., Watertown, Mass., Thermo Electron Corp., 
Waltham, Mass., and Aerojet Liquid Rocket Co., 
Sacramento, Calif. The Donbar Rotary Heat Ex- 
changer [PS, Mar. "71] is back in the news 
with the announcement of an agreement to license 
Steam Power Systems, San Diego, Calif., to use 
the exchanger as a condenser in the steam car 
SPS is building under a $1,360,000 contract with 
the California State Assembly. 


Magnetic Bubbles surface at IBM 


Writing in the February, 1970 issue, Arthur 
Fisher took you on a visit to Bell Labs and “The 
Strange World of Magnetic Bubbles." Scientists 
at Bell Labs were creating these weird entities in 
thin films of certain crystals and manipulating 
them with tiny electric currents. The great prom- 
ise of the new bubble technology is a fantastic re- 
duction in the size and energy requirements of 
computer memories. 

But the interest of commercial memory makers 
had been cooled by the difficulty of growing the 
proper crystals of adequate size. Now researchers 
at IBM may have found the needed break- 
through. Recently they demonstrated the magnet- 
ic-bubble phenomena in an amorphous film. Ordi- 
narily, scientists would not expect an amorphous 
material with its random arrangement of atoms 
to have a magnetic field perpendicular to the film 
surface, which is necessary for magnetic bubbles 
to exist. The atoms in a crystal are arranged in 
orderly fashion like a well-trained marching 
band. The enormous advantage of the amorphous 
film is that it can be easily and quickly fabricated 
by sputtering the film on a substrate of the re- 
quired size. 


Barnstorming with the Concorde 02 SST 


In spite of the flurry of announcements by 
major American airlines that they have dropped 
their options to buy the Anglo-French supersonic 
jet, there is a possibility that the latest version 
of the plane, the 02, may visit the U.S. this sum- 
mer. The Concorde people would like to show off 
the new plane to the American people on a barn- 
storming tour if the FAA will lift its ban on 
landings at U.S. airports. 

First flown in January this year, the 02 is the 
fourth prototype Concorde built, and is up to 
final production standards. Much-modified Rolls- 
Royce Olympus engines make it far quieter than 
the earlier models we described in our July 1970 
issue. Not only does it have more and cleaner 
power; the Concorde 02 has the rear fuselage 
stretched about 18 feet for reduced drag and 
greater fuel capacity, a refined wing shape giving 
improved supersonic performance, and a fully 
glazed visor over the droop-snoot nose for better 
cockpit visibility in cruise conditions. 
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250-PASSENGER HYDROFOIL Jumbo J etfoil Will 


Boeing's new craft will cruise at 50 mph— Neary a decade ago, thousands of people “flew” on a 


fastest commercial hvdrofoil. And a ial fleet of small 24-passenger hydrofoils that operated 
y d a specia regular 30-mph service between Manhattan and the 


submerged foil system will give a comfort- New York World's Fair. Ever wonder what happened 

able ride even in 12-foot waves to them? A few are still in service in various parts of 
the U.S., but their use is sparse. 

: Now there's big news again. One of the world's big- 

By BEN KOCIVAR / PS Consulting Editor, Flying gest airplane makers, Boeing, has announced it is going 

DRAWINGS BY RAY PIOCH into the boat-building business. The aerospace giant 
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How air-cushion concept Air-cushion vehicle actually floats face-piercing and shallow-draft foils are 
à | : above land or water on air pumped down for smooth water. Deep, submerged foils 
differs from hydrofoils from above, dribbling out the sides. Sur- in rough seas need automatic controls. 


Be Super-Fast, Super-Smooth 


will produce a fleet of 250-passenger, turbine-powered 


hydrofoils able to cruise in ocean waters at a zippy 50 
mph. Boeing already has orders for 11 craft (at $3.5 
million each) for use in the Hawaiian Islands, Hong 
Kong, and across the English Channel. Not yet an- 
nounced by Boeing, but strongly rumored, is domestic 
service for New York, San Francisco, and other major 
cities. Boeing forecasts a total market for about 40 of 
its boats within five years, and 100 within 10 years. 


First delivery is scheduled for June ’74, but a non- 
passenger test ship will be launched in November. Hav- 
ing ridden Italian, American, Swiss, and Russian hydro- 
foils, I can't wait to climb aboard this brand-new Yan- 
kee design. 

A commuter hydrofoil? It could work out. 'The 
Russians have over a thousand of their own in various 
sizes from small runabouts to giant transports. There 

Continued 


Artis's conception of Boeing's new super wide-bodied 
Jetfoil shows double-decker seating arrangement. For- 
ward and aft flaps operate differentially and provide pre- 
cise pitch variation and height control over the water's 
surface. The aft flaps operate like an airplane's ailerons; 
they provide roll control for directional changes. Jetfoil 
banks all its turns just like an airplane. The forward strut 
is steerable and the fully automatic control system pro- 
vides the proper amount of bank to coordinate the rate 
of turn. Jetfoil's displacement is 100 tons; length, 91 feet; 
beam 31 feet; draft with foils up, five feet; foils down, 16 
feet. The commuter version will carry 250; tourist type 
with baggage, 190. First model will be ready in Nov. ‘73. 


ae 


"The engines are compact, quiet, vibration-free, and low in emissions" 


Foil system retracts to allow operating in shallow 
harbors. Foil tips do not extend beyond edge of hull. 
Result: Conventional docks can be used. Normal range 
for the Jetfoil is four hours at cruising speed. 


are about 150 other designs in com- 
mercial use in the free world, mostly 
licensed Swiss Supramar designs. 

William M. Shultz, head of the 
Boeing project, says that Jetfoil, 
compared to earlier designs, “is like 
a 747 stacked up against a DC-3." 
'The double-deck cabins will actually 
be like wide-bodied jumbo jets. 

Two types are planned: A 190- 
seat version for tourists, and a 250- 
passenger commuter. There will be 
one steward or stewardess for fifty 
passengers—at least five cabin at- 
tendants for a full load of 250. Food 
and beverage service comparable to 
that on airliners is anticipated. 

Two major breakthroughs. First, 
the Jetfoil is powered by jet turbine 
engines that drive water pumps. Sec- 
ond, it has a unique automatic con- 
trol system (ACS) for the foils. 

There are no propellers. Water is 
sucked into an inlet at the forward 
lower end of the aft center strut. It 


goes up through a duct inside the . 


strut; at the top the water is split 
into two paths, which run into each 
of two axial-flow, water-jet pumps. 
'The pumps will be built by Rocket- 
dyne (North American Rockwell, 
which makes space-rocket motors). 
Specs were laid out by Boeing after 
more than nine years of testing wa- 
ter-jet propulsion systems for Navy 
hydrofoils. (Many of the technologi- 
cal advances are based on actual 
working experience with Tucumcari, 
the big hydrofoil gunboat Boeing 
built for the Navy.) 

The jet engines are free-power tur- 
bines. They do not produce forward 
thrust the way a jet-airplane engine 
does. Instead, they power a gear-box 
drive train that turns the pumps; the 
pumps produce the water thrust. Ac- 
cording to Boeing the engines are 
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compact, lightweight, quiet, vibra- 
tion-free, low in emissions. 

Amazing maneuverability. When 
the boat is down on its hull and the 
foils are still extended beneath it at 
slow speeds, the power source re- 
mains the same as when it is flying 
on its foils. For shallow running and 
other slow-speed operations the foils 
are retracted. At this time the water 
enters through a flush inlet on the 
keel. With foils retracted, the boat 
can go about 10 knots. 

To go in reverse or for steering 
when hullborne, there are diverting 
buckets located immediately behind 
the exit nozzles of the pump. Addi- 
tional control at low forward speeds 
is provided by a bow thruster. The 
bow thruster is a propeller in a tube 
operated by hydraulic power—en- 
tirely separate from the jet-powered 
water pumps. With the bow thruster, 
the Jetfoil can pivot about its cen- 
ter. Using bow-thruster and rear en- 
gines, it can dock almost sideways 
with a slight forward motion at 
about 45 degrees. 

The foil controls are somewhat 
like modern aircraft auto-pilot sys- 
tems. The ACS operates not only 
while the ship is foilborne, but also 
during takeoff and landing. Flaps 
run the full span of the trailing edge 
of each foil. 

Coordinated controls. They work 
automatically through a system of 
gyros, accelerometers, and height 
sensors. The pilot sets up the de- 
sired speed with his two throttles. 
Foil depth is set by the height-com- 
mand lever. This establishes the 
height of the keel over the mean 
water surface. The helm is used to 
set the course. There are no rudder 
pedals. 

The turbine-engine throttles work 


much like a jet plane’s. To go for- 
ward, they are advanced. When 
pulled back to neutral, a bucket 
comes down over the water-jet out- 
let. When the throttles are pulled 
farther back, the bucket comes into 
a position reversing the water-jet 
flow, and the turbine power increases 
to develop reverse power. For steer- 
ing when hullborne, the bucket-swiv- 
els to either side for directional 
control. 

Once the speed and foil depth have 
been set, the pilot only gets involved 
when he wants to change course. 
Otherwise a constant course is auto- 
matically maintained by a heading- 
hold circuit, much like a jet's so- 
phisticated autopilot. All controls, 
sensors, and electronics are dual. 

A super-automatic ship. I won- 
dered what the takeoff will be like? 
I remembered a fairly long run I 
experienced in a big Supramar sur- 
face-piercing foil on a run from Co- 
penhagen to Malmo, Sweden. I was 
up in the pilot’s compartment and 
watched him manually hauling back 
and forth on the control wheel as we 
built up speed and he struggled to 
get the ship foilborne as we pounded 
from wave to wave. 

Itll be a lot easier on the Jetfoil. 
The foil depth is preset for takeoff, 
then the throttles are advanced. 
After about 30 seconds of accelera- 
tion, the hull will clear the water. 
Thats about how long it takes a 
jumbo jet to get airborne from a long 
runway, depending on weight and 
wind. Once foilborne, the Jetfoil 
continues to accelerate, and auto- 
matically it will stabilize at the 
programed depth and speed for the 
throttle setting. 

Landing on the hull is done by re- 
ducing speed and letting the ship 
slowly settle. Speed drops from about 
45 knots to 15, in 30 seconds. 

In emergencies a fast landing can 
be made by changing the depth- 
command lever, and hull contact can 
be made within two seconds. On this 
kind of landing, there will be a bump 
of less than a half-g, which does not 
involve passenger discomfort. It’s 
about like the pressure a passenger 
feels when jet thrusters are reversed 
after landing. 

Passenger comfort. This is one 
of the key decision points that com- 
nritted Boeing to the fully submerged 
foil concept rather than the conven- 
tional surface-piercing foil. 

"If the water surface was always 
calm and the wind never blew, it 
would be easy to make fast boats for 
a mass-transit system," says Bill 
Shultz. But waves do get big, and 

[Continued on page 152] 


Single overhead camshaft 
operates three valves per 
cylinder: two normal valves, 
plus small intake valve for 
precombustion chamber. 
Camshaft is belt-driven, block 
and head are water-cooled. 


Honda's New 
CVCC Car Engine 
IMeets 75 Emission 

Standards NOW 


Six steps in the CVCC process 


Both intake valves are open at same time. Honda | 

calls Vu apoune vortex, as gas-flow pattern from the CVCC = Compound Vortex Controlled 
precombustion chamber is compounded by flow pattern . icf] : T | 

from the cylinder, Low turbulence Is claimed. Spark Combustion, which is just another 
plug fires only rich mixture, and flame front travels way to say "stratified charge” 


down into the cylinder. These sketches do not show 
correct disposition of valves—cutaway above is correct. 


By JAN P. NORBYE / PS Automotive Editor 
1. INTAKE 2. COMPRESSION 3. IGNITIO 
le RICH = on and JIM DUNNE / PS Detroit Editor 
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DRAWINGS BY TOM FORNANDER 


Nobody is calling the '75 standards “impossible” any 
more. They can be met, and there are several ways to 
do it. 'The exhaust fumes can be cleaned up downstream 
by thermal reactors and/or catalytic converters, for in- 
stance. Or a constant, ideal air/fuel mixture can be 
prepared upstream, by ultrasonic reaction [PS, Mar.]. 
Or the engine can be modified to alter the combustion 
process. 

This last method describes what Honda has done. 
What Detroit is looking for is a method that's cheap, 
simple, and doesn't waste gas. The Honda CVCC may 
be the answer. Both Ford and GM are taking a hard 
look at it now. And in Japan, Toyota has already 
signed a license agreement with Honda for the CVCC 
engine. 

While Detroit is seeking a one-year postponement of 
the ’75 standards, Honda has officially notified the Envi- 


Continued 
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EMISSION OF POLLUTANTS —- 


Four-cylinder 71.3-cubic-inch engine 
puts out about 70 hp. Special carburetor 
makes a rich mixture in one barrel, and 
very lean mixture in the other. 


Emission Characteristics vs. Air-Fuel Ratio 


Emission curves show advantages of 
running with very lean mixture. Note that 
CVCC engine operates normally in the 
zone where other engines misfire. 


ronmental Protection Agency that it 
will not seek a delay. The EPA has 
tested three cars equipped with CVCC 
engines—two low-mileage cars and 
one that has completed 50,000 miles. 
Here are the results: 


Low-mile  Hi-mile  '75 "16 
CVCC CVCC std std : 
co 1.96 2.57 3.4 3.4 g/mile 
HC 0.21 0.26 0.41 0.41 g/mile 
NOx 0.81 0.98 3.0 0.4 g/mile 


Not only does the CVCC engine 
have the 50,000-mile durability that 
remains unproved in catalytic con- 
verters, but the deterioration factor 
is very small (31% for CO, 24% for 
HC, and 21% for NO,). 

The drawings on the opening page 
show how the CVCC works. To un- 
derstand why it works—why it pro- 
duces clean exhaust, we have to look 
first at the pollutants and at how 
they are created. 

e HC Emissions: The flame front 
spreads from the spark plug toward 
the cylinder walls. Near the walls, 
the mixture is too cool to burn, and 
the flame is quenched. Unburned 
gasoline vapor that remains then 
forms layers of hydrocarbons on 
head and walls and is blown out 
during the exhaust stroke. 

e CO Emissions: Fuel that is com- 
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CVCC works great on a Honda, but Detroit 


pletely consumed leaves the engine 
as harmless carbon dioxide. But one 
of the products of partially burned 
fuel is carbon monoxide. It is formed 
during both expansion and exhaust 
strokes, especially with rich mixtures. 

e NO, Emissions: Oxygen and 
nitrogen combine at high tempera- 
tures early in the expansion stroke. 
The higher the temperature and the 
more oxygen available, the more 
nitric oxide is formed. 

Now you see the trouble: Opti- 
mum conditions for low HC and CO 
emissions are the worst for NO, con- 
trol. To limit NO, emissions, two 
conditions must be met: 

è Lean air/fuel mixture, or rich 
mixture, but not the ideal mix for 
complete burning (stoichiometric) . 

e Low combustion temperature, 
and long combustion duration. 

We're saying you want the mix- 
ture to be rich and lean at the same 
time, and to burn slowly. The type 
of charge stratification Honda has 
obtained gives three layers of mix- 
ture: rich in the precombustion 
chamber, lean in the cylinder, half- 
and-half in the connecting passage. 

The rich mixture is ignited and 
burns fast—and completely (keeping 
CO emissions down) while the flame 
front is carried through to the cyl- 
inder by the medium-rich mixture 
in the middle layer. The lean mix- 
ture in the cylinder burns slowly at 
relatively high temperature, which 
assures complete combustion and low 
HC emissions. At the same time, the 
burning takes longer, so tempera- 
ture is kept below the danger point 
for NO, formation (about 2750 de- 
grees F). 

Thus Honda has reconciled the 
conflicting needs of NO, control and 
CO/HC control, without need for 
further treatment of the exhaust 
gases. So far, so good. 

Any problem areas? We talked 
to several engine specialists in De- 
troit, and they told us the CVCC 
“eats gas" and has poor perfor- 
mance. When asked to be specific, 
they talk of a 25 percent rise in fuel 
consumption and a similar drop in 
power output. Compared with what? 
Compared with the same engine 
rigged up to meet "73 standards, not 
"75 standards. Most engines that 
meet "75 standards (such as the 
twin-rotor Mazda with thermal reac- 
tor and supplementary air injection) 
do so only at some loss of power and 
economy. 

What factors determine how much 
of the fuel energy you can take out 
in useful power? Air/fuel ratio, com- 
pression ratio, and the combustion 
process. The overall air/fuel ratio in 


the CVCC is on a par with current 
engines (about 15:1). The compres- 
sion ratio is 8.3:1, also close to ’73- 
model average. But the combustion 
characteristics are different. 

Slower burning means lower peak 
temperature. 'That's fine for NO, 
control, but it also lowers the mean 
effective pressure, which is directly 
proportional to torque. You know 
that slower burning also means long- 
er burning. Again, that's fine for HC 
control. But stretching out the com- 
bustion process beyond the piston's 
midway point on the expansion 
stroke has little or no power-produc- 
ing effect. The piston gets its impetus 
from the explosive rise in tempera- 
ture and pressure in the first 90 de- 
grees of crankshaft rotation follow- 
ing ignition. This means that the 
CVCC engine continues to burn a 
combustible mixture long after it has 
ceased to have any torque-produc- 
ing value. 

“Internal afterburning.'' You can 
consider it that. It is a key point in 
the operation of the engine, and may 
be a very critical point. The last part 
of the mixture to burn should be the 
leanest, but it must not be so lean 
that it cannot sustain the burning 
process at the temperature prevail- 
ing near the end of the expansion 
stroke. Incomplete burning equals 
higher HC emissions. The CVCC 
process clearly does not have a wide 
margin for faulty carburetor settings 
or faulty spark timing. The carbure- 
tor is a two-barrel design, with the 
rich mixture produced in one barrel 
and fed to the precombustion cham- 
bers, and the lean mixture formed in 
the second barrel and fed to the nor- 
mal combustion chamber. 

As we've seen, you can expect to 
burn more gas for less power, even 
with the CVCC in perfect tune. How 
much? We asked the EPA official 
in charge of testing the Hondas, 
Thomas E. Austin, who also has 
driven cars equipped with the CVCC 
on the road. He told us the Honda 
burned 20 percent more fuel than 
other cars in its weight class (1500- 
1600 pounds curb weight). This must 
be offset, at least in part, he pointed 
out, by the Honda's superior power- 
to-weight ratio. The CVCC is rated 
at about 70 hp, with other cars of 
similar weight in the 50-55 hp range. 

Mr. Austin reported that he made 
dynamometer tests with the Honda, 
while simulating a 2500-pound curb 
weight. That’s in the Vega class. 
And he pointed out that the CVCC 
gave better gas mileage than the 
80-hp Vega on the dynamometer. 

Any combustion irregularities, such 
as misfiring due to too-lean mixture, 


fears problems with adapting the process to large V8s 


LEAN-MIXTURE 


RICH-MIXTURE 
CARBURETOR 


SPARK PLUG 


PRECOMBUSTION 
CHAMBER 


ba 
Nilov engine used separate carburetors 
for rich and lean mixture. Spark plug was 
inserted in top of pre-combustion cham- 
ber, which had its own valve, just like 
Honda. Combustion chamber had high 
turbulence, and flame spread quickly. 


would show up as drivability prob- 
lems (stalling and stumbling). Mr. 
Austin had no complaints about the 
CVCC’s drivability. As for acceler- 
ation, he claims the Honda can do 
the standing l4-mile in less than 
18 seconds! That’s quick! The car 
cruises at 70 mph with a good power 
reserve for acceleration, and top 
speed is close to 100 mph. 

You get the picture. There's no 
lack of power. But depending on 
driving conditions, you can expect a 
10-25 percent loss in gas mileage. 

The CVCC engine has been opti- 
mized for emission control. Bore and 
stroke were selected to give the de- 
sired size and shape to the combus- 
tion chamber. 'The bore is 2.76 
inches, stroke 2.99, giving 71.3 cubic- 
inch displacement for the four cyl- 
inders. The combustion chamber has 
a slightly domed roof, and a very 
compact shape. Detroit engineers 
fear the CVCC process may not 
work on their big V8s with bores of 
four inches or more. 

Another problem is the valve gear. 
Honda uses a single overhead cam- 
shaft, with a simple rocker-arm ar- 


Honda Civic has front-wheel drive, and in-line four- 
cylinder engine is transversely installed, slanting slightly for- 
ward. EPA experience with test cars indicates lively perfor- 
mance, high top speed, and fuel economy above 20 mpg. 
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Broderson Conta engine used fuel 
injection into precombustion chamber, 
which had its own valve. Normal intake 
valve admitted unmixed air only. Conta 
could run under load on extremely lean 
mixtures but was given up due to noise. 


GAS PASSAGE 
j 


rangement to each of the three valves 
per cylinder. All U.S. passenger car 
V8s use pushrods from a camshaft in 
the block—an engine type that is 
less suitable for conversion to the 
CVCC multi-valve design. In other 
words: Detroit would need to re- 
design its V8s, not just modify them. 

Other tricks used by Honda are 
more easily adopted (and in use on 
current U.S. V8s, too). Honda pre- 
heats the intake air with exhaust 
heat for more consistent mixing, and 


intake manifold and ports are de- 


signed for high gas velocity to pro- 
mote fuller atomization of the fuel. 

Honda has been working on the 
CVCC for five years, and has covered 
it with 230 patents. Yet some of the 
ideas are not so new. The precom- 
bustion chamber has been used on 
diesels since 1911. The first to com- 
bine a precombustion chamber with 
a carburetor-type gasoline-fuel power 
unit was the Russian Nilov engine 
(see drawing) of about 15 years ago. 
Nilov also used a third valve to ad- 
mit a rich mixture to the precombus- 
tion chamber. 

Variations on the same theme, but 
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Heintz ram-straticharge engine added 
small precombustion-chamber valve to 
stock Chrysler hemihead valve gear. Fuel 
injection was used, and engine ran well 
with air/fuel ratios of 16-22:1. Power 
loss was about 10 percent from standard. 


with fuel injection instead of carbu- 
retors, include the Broderson Conta 
engine, and Ralph Heintz’s ram- 
straticharge engine, both over 12 
years old. The Heintz engine was 
extensively tested in a Chrysler with 
a converted hemihead V8. None of 
them made it into production. 
Honda will start production of a 
CVCC-engined car this year, and 
plans to market it in the U.S. in 
1974. The Civic, it’s a front-wheel- 
drive model with transverse engine 
built on an 86.6-inch wheelbase. It 
will be offered with a choice of a four- 
speed manual transmission or the 
two-speed Hondamatic. The Civic 
will have two body styles; the two- 
door sedan shown below, and a hatch- 
back coupe. Price? About $2000, says 
the American Honda Motor Co. 
Looking beyond 1975. The tests 
of the CVCC may strengthen the 
Environmental Protection Agency’s 
resolve to stick to the timetable. 
But after ’75 comes "76, and the 
CVCC does not meet the NO, re- 
quirement in the ’76 standard. Can 
it ever? That's the real test for the 
CVCC. 


Fill 'er up? Not according to the experts polled in this special 
PS report. Their forecast: gasoline rationing this year 


By ED EDELSON 


"TF 

^ —A who buys one of those big gas- 
eating cars has got to be out of his mind," said the man 
sitting across the desk from me. For a moment, I 
couldn't believe my ears. I’ve heard that kind of talk 
before, but always from professional car-haters. This 
time, though, it was coming from one of the top execu- 
tives in the oil industry—he doesn't want his name used 
for obvious reasons—whose livelihood depends on sell- 
ing lots of gasoline to power lots of cars. But he was 
dead serious, and he has lots of company. 

In several weeks of interviewing experts on energy in 
general and the oil industry in particular, I got nothing 
but predictions of desperately hard times ahead for Amer- 
ica's auto owners. You'd better get ready for trouble. 

What kind of trouble? For one thing, higher prices 
—and not just a few cents a gallon, either. Almost 
everyone in the industry thinks the price of gasoline is 
heading straight up. Before this decade is out, you could 
well be paying anywhere from 80 cents to one dollar a 
gallon for your gas. 

If you can get it, that is. If the experts are right, 
you'd better brace yourself for some kind of gas ration- 
ing, maybe as early as this summer. That's no typo- 
graphical error: Gas rationing, perhaps this year, is 
what the experts expect. The optimists think it will be 
informal rationing, when you drive up to the gas pump 
and the attendant says, “Sorry, Mr. Jones, I can only 


UE its going to be formal 
gasoline rationing and it's 
going to be soon 99 


give you eight gallons today." The pessimists look for 
government-imposed rationing, where the amount of gas 
you're allowed to buy will depend on how essential 
your work is. 

“It’s going to be formal rationing and it’s going to be 
soon,” says Gerard C. Gambs, a vice-president of the 
consulting firm of Ford, Bacon & Davis, whose study of 
energy needs goes back 25 years. “I don’t think the gov- 
ernment can allow informal rationing because there just 
isn’t enough gasoline to go around.” John F. O'Leary, 
an energy expert who is now Director of Licensing of 
the Atomic Energy Commission and has been Deputy 
Assistant Secretary of the Interior for Energy Re- 
sources, Director of the Bureau of Mines, and Director 
of the Bureau of Natural Gas, says, “With 100 million 
inefficient cars on the road, we may face national ration- 
ing this year." 

In short, the people who study oil supply and de- 
mand are telling you to stop thinking of gasoline as 
something that is cheap and plentiful, and start think- 
ing of it as scarce and expensive. You may have trouble 
making that adjustment because the change has hap- 
pened almost overnight—but if you don't adjust, it's 
going to hit you hard in the pocketbook. 
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Why We're Running Out 


And if you think it can't happen here, think again. 
It is happening here, right now. Consider these develop- 
ments, all reported by the nation's newspapers last 
winter: 

e Public schools in Denver and Wichita had to close 
for lack of heat, even though their suppliers offered to 
buy fuel oil from anybody at any price. It took the 
combined efforts of the Office of Emergency Prepared- 
ness, the Interior Department, and the Colorado Public 
Utilities Commission to get enough No. 2 oil—the kind 
you heat your home with—to reopen the Denver schools 
part time. ' 

€ Three major airlines flying out of New York— 
American, Trans World, and Allegheny—were sending 
flights up with tanks only part full, because there wasn't 
enough aviation fuel to go around. Some normally non- 
stop flights had to make intermediate stops in order to 
refuel. At one point the Interior Department had to 
release imported jet fuel held in bond to prevent a par- 
tial shutdown of New York's airports. 

@ Some major oil companies were rationing supplies. 
Standard Oil of Indiana told its customers in the Mid- 
west that it could give them only 75 percent of what 
they wanted. Shell Oil Company was turning away all 
new customers, while limiting regular customers to the 
supplies they got last year. Texaco was rationing almost 
all its fuel oil, as well as diesel and aviation fuel, be- 
cause of what it called “unprecedented demand on the 
dwindling domestic crude oil production." 

@ Grain shipments on Midwest waterways were 
stopped because ships couldn't get the oil to move them. 

This was no phony shortage caused by a strike or other 
temporary problem—it was a simple failure to produce 
enough to meet demand. In one typical week last win- 
ter, nearly 21 million barrels of No. 2 oil were produced, 
up from 18.9 million barrels the year before—a hefty 
increase, the best that oil companies said they could do, 
but not good enough to meet a ravenous demand. 

A gas-short summer? Last winter's shortages of 
fuel oil are a harbinger of this summer's gasoline short- 
ages. In the ordinary routine, a typical refinery—what 
people in the oil business irreverently call a “garbage 
refinery" to distinguish it from one tailor-made to pro- 
duce a single specialized product—has about a 15 per- 
cent swing in its end product; that is, it can produce 
anywhere from 35 percent to 50 percent gasoline, de- 
pending on demand, with the balance going into the 
wide variety of products collectively called distillates. 

An average garbage refinery would start switching 
from its winter balance of 35 percent gas and 65 percent 
distillates as spring grew near, moving to a 50-50 ratio 
to build up gas stocks for peak summer travel demand. 
But instead of cracking heavier distillate molecules 
into lighter gasoline molecules, the average refinery this 
winter was frantically turning out all the distillates it 
could, to keep jet aircraft flying and factories running. 
The result: no buildup of gasoline stocks, and trouble 
coming this summer. 

To repeat, this is no fluke. The oil we need isn't there 
for the taking. Shortages are here to stay. 

How did it happen? How did an oil-rich nation sud- 
denly become oil-poor? The short-term explanation for 


of Gasoline 


our shortage is a combination of trends, all bad, that 
have suddenly converged—in economics, in environ- 
mentalism, in technology. Just about everything that 
could go wrong has gone wrong, putting us in a short- 
term bind. But there's a more menacing long-term ex- 
planation: We (first as a nation and ultimately a 
planet) are running out of oil. The petroleum industry 
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used to get a gusher of crude by turning a tap. Now 
the gush is becoming a trickle. Sure, there's enough 
crude oil underground to supply the world for maybe a 
century, but too much of it is in the wrong place as far 
as the U. S. is concerned. The good old days are over. 

'That's true of every form of energy we use, but prob- 
lems with oil will hit you hardest because oil is both 
very important and very personal. Half of all the energy 
used in the United States comes from oil, and half of 
that oil is used for transportation—most noticeably, the 
family car. Your coming problems with that car stem in 
part from trouble with electricity and natural gas. 

If you haven't noticed, we're running out of natural 
gas. Reserves dropped by 7.1 percent in 1971, the fourth 
straight year in which the U. S. used more gas than was 
discovered. “Last year,” says James Jensen, a senior 
staff member at Arthur D. Little, Inc., “the United 
States had a shortage of 500 billion cubic feet of natural 
gas, with a total demand of 22 trillion cubic feet. This 
year, we'll probably have a shortage of one trillion cubic 
feet." By federal edict, homes are kept supplied when 
gas runs short, but industry be cut off. And when 
industry is cut off, it looks for other fuels—which 
means oil. 

Electric utilities hard hit. Among those scrambling 
to buy fuel oil are the electric utilities, who find them- 
selves in a double bind: not only are they short of nat- 
ural gas, but the nuclear plants they expected to have 
on line have been held up by environmental questions. 
Gambs calculates that some 30,000 megawatts of nu- 
clear power have been delayed, and that the delay has 
created extra demand for 300 million barrels of oil 
a year. 

Why don't utilities use the huge reserves of coal that 
the U. S. has underground? 'There are numerous rea- 
sons: air-pollution laws that bar the burning of coal 
with high sulfur content (meaning just about all of it), 
wildcat strikes that have cut productivity, new safety 
regulations that reduce output per man-hour, environ- 
mentalist action to stop strip-mining. The amount of 
coal mined in the United States actually dropped by 
five percent between 1970 and 1972, despite increased 
demand. That put more pressure on oil supplies. 

At the same time, the drive to cut exhaust emissions 
has increased fuel consumption. First, at the refinery: 
Take low-lead gasoline. You know it costs more, but the 
reason for that added cost is the extra energy it takes 
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to make low-lead gas. Refiners are used to cracking 
crude oil into gasoline by a process that gives them an 
octane rating of about 86 for standard gas and 92 for 
premium. 'The refiners add the pinch of tetraethyl lead 
that brings the gasoline up to the higher octane rating 
demanded by today's cars. 

Without lead, refiners have to do it the hard way, 
feeding in more energy to put together short hydro- 
carbon molecules into longer ones that bring up the 
octane rating. That means more of the crude coming 
into the refinery is consumed right there, putting an- 
other drain on limited oil supplies. The situation is bad 
enough for some refineries to swallow their pride and 
consider burning coal to produce gasoline. 

Cars eat more gas, too. Emission controls do hor- 
rendous things to gas mileage. Senturion Sciences, Inc., 
a Tulsa firm, got 14.2 miles per gallon on a 1972 Chev- 
rolet without emission controls and just 9.2 mpg on the 
same car with emission controls. The exact mileage toll 
for cleaner air varies from car to car, but the American 
Petroleum Institute estimates that meeting federal stand- 
ards will increase gas consumption per new car by 17 
percent. 

To put that in more concrete terms, API estimates 
that a drop in gas mileage of just one mpg for every 
American car means roughly five billion gallons of gas 
per year to move American cars the same number of 
miles. And mileage has been dropping—caused not only 
by emission controls but also by the tendency for Amer- 
ican cars to put on weight. The safety bumpers added 
to 1973 models—to give just one example—have added 
significant weight, which requires more gas to push along. 

All of this helps explain why gasoline consumption is 
higher than anyone anticipated. Normally, the demand 
for gas drops steeply after Labor Day. That didn't hap- 
pen last year, presumably because those gas-hungry 
1973 models were hitting the highways. “The thing that 
amazed us is how demand held up all through the fall," 
says Raymond R. Wright, director of marketing for 
API. “There was almost no dropoff at all.” 

On the supply side, there is the same steady flow of 
bad news. For example, petroleum companies had hoped 
to have oil from the newly discovered fields of Alaska’s 
North Slope on the market by now. Worries about the 
environmental impact of an Alaskan pipeline have 
pushed that date back to 1976—at best. 

The same kind of worries have delayed efforts to in- 
crease supplies by offshore drilling. Bids for Gulf Coast 
sites were held up nearly a year for that reason, and the 
oil industry’s hopes for exploring some promising deep- 
water geological formations off the East Coast have run 


€€ There has been a tragic 
lapse in developing alternatives 


into outraged resistance from pollution-conscious state 
governments. 

All this means that the available domestic oil fields 
are producing at flat-out capacity. The dismaying fact 
is that, for the first time ever, this isn't good enough. 
The best our oil fields can do is supply 11.5 million 
barrels of oil a day, to meet a national demand of about 
15 million barrels daily. The rest must come from over- 
seas. And things are getting worse, not better. Running 
oil fields flat-out means a pressure drop; result—pro- 
duction goes down. 

“I said last year we'd be importing 35 percent of 


[Continued on page 162] 
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Spectacular new Louisiana Superdome will look like this 
artist's rendering when completed next year. The giant sports 
facility will have largest clear-span dome of any enclosed stadi- 


um in the world. The dome is 680 feet in diameter—and as 
high as a 27-story skyscraper. Roof is solid, so building will 


always be covered. It occupies 52 acres in New Orleans. 


Louisiana's New Superdome Is 


Fans will sit in theater-type seats, watch action lighted 
by mixed incandescent and halide system in dome. Unique TV 
gondola has six giant TV screens for closeups. instant replays. 
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This giant absorption unit built by York Division of Borg- 
Warner is part of 9000-ton capacity air-conditioning system for 
the Superdome, which will have 148 separate "comfort zones.” 


84 | POPULAR SCIENCE 


Largest Sports 


This immense covered stadium will present 
all sports under ideal conditions, combine 
best features of first-hand and TV viewing 


By HERBERT SHULDINER 


The Louisiana Superdome is a stadium so spectacular 
that it may overpower any event that takes place there. 

On a site just six blocks from the French Quarter, this 
huge arena is now nearing completion. Its giant domed 
roof is 273 feet in diameter—almost 40 feet more than 
Houston’s Astrodome. Altogether, the dome will enclose 
125 million cu. ft. of space. 

The Louisiana Superdome will seat almost 100,000 
spectators for some events, over 75,000 for football, and 
over 60,000 for baseball. Electric motors will propel sec- 
tions of sideline stands on rails for optimum viewing 
configurations for events on the 680-by-900-foot arena 
floor. The seats will be moved in for football games, 
moved back for baseball games. A roll-up blue carpet 
of “grass” will cover the floor for baseball and football 
games. 

Big instant replay. Perhaps the most startling thing 
you'll encounter while viewing an event from your the- 
ater-Lype seat in this sports palace will be a hexagonal 
TV gondola hanging from the ceiling. It will contain six 
22-by-26-foot Eidophor 'TV screens that will offer instant 
slow-motion replays of events you've just seen on the 
field, or closeups of speakers standing hundreds of feet 
from your seat so you can see facial expressions not or- 
dinarily visible at that distance. This means you'll never 
see less than someone who is watching on a home screen. 
No matter where you sit, the giant 'TV screen will never 
appear smaller than the image you'd see on a three- 
square-foot TV screen at a distance of 10 feet. 

Constructing the Superdome was complicated tre- 
mendously by the porous soil beneath the site. The 
foundation had to be built on wood and prestressed con- 
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Steelwork holding up the massive structure will weigh 
20,000 tons when it is completed. The dome itself is held in 
place by a giant tension ring that adapts to temperature. 


World's 
Cover-Up 


crete pilings. If the pilings were laid end to end, they 
would stretch 83 miles—from New Orleans to Baton 
Rouge. The pilings are in clusters around the stadium 
perimeter, looking like a bowl upside down on a circle 
of pencils. Stadium engineers say that if one or even a 
cluster of pilings were to fail, there would be no major 
effect on the walls of the arena. 

When the roof is completed, it will have a trough 
running around the edge to collect water so that it can 
be released to run off gradually. If this was not done, 
engineers say, the streets around the Superdome would 
be flooded by the swift runoff. 

Unlike the Houston Astrodome, which had a clear 
dome when first completed, the Superdome's roof will 
be opaque. It is coated with an off-white plastic-like 
substance that also helps to reflect sunlight and keep 
the stadium interior cool. Climate will also be controlled 
—by a giant 9000-ton air-conditioning plant that will 
tailor temperatures for 148 separate “comfort zones." 

The stadium's sides are covered with copper-colored 
anodized aluminum sheeting that looks like a new pen- 
ny in sunlight, darkens when shadows fall on the walls. 

All within the stadium. There will be seven seating 
levels. Three other levels will provide parking for some 
5000 cars. There will also be restaurants, cocktail 
lounges, shops, offices, and a complete medical clinic 
on the premises. 

The Louisiana Superdome will be completed late 
next year. It will be the home field for the New Orleans 
Saints of the N.F.L., and Tulane University's gridiron 
squad. It will be the site of the Sugar Bowl game next 
year. There will also be a full schedule of basketball 
games there during the 1974-75 season. 

The Superdome executives hope to attract national 
political conventions and business and scientific con- 
ferences to their fantastic new arena. 


Ground-level seats will move on steel rails in new 
arena to provide different seating configurations. Three are 
shown at right, with seating capacities indicated. 
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BASEBALL 


60,543 SEATS 


FOOTBALL 
75,795 SEATS 


AUDITORIUM 
97,365 SEATS 
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I knew this Sunbeam Arrow was 
different. It had fully automatic 
transmission, but not like any I'd 
had before in a small car. It jumped 
ahead at traffic lights, passed 
dawdlers with minimum exposure 
time, and showed brisk pickup from 
99 to 70 on the turnpike. 

This test car was equipped with 
the new Variable Kinetic Drive, 


which not only gives this easy perfor- 


mance but also cuts fuel consump- 
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shiftless transmission: cir- 
culatory turbine (far right) 
impeller (center left) and 
main converter body (top 
center) with starter ring 
gear. Stator and drive tur- 
bine are in upper left cor- 
ner. 

Operating characteris- 
tics are mapped for 3600 
rpm (but input curve can be 
modified for any engine). 
You get 55 percent efficien- 
cy with a torque ratio of 
2.75:1; then torque multi- 
plication falls off as effi- 
ciency rises. 


tion and reduces emissions. In 
production, it could be half the cost 
of a regular automatic transmis- 
sion—because it has no gears to shift 
and, therefore, no brake bands or 
sprag clutches, hydraulic servos or 
valve gear. Upkeep and repairs 
should be almost nil, with no wearing 
parts to adjust or replace. 

The basic secrets? They’re 
shown in the drawing above. In a 
conventional torque converter, some 
kinetic energy is wasted when you 


Clever circulatory turbine and planetary 
gearing provide twice the torque 
multiplication of ordinary automatics 


Hydraulic torque converter has four 
elements instead of the usual three. The 
extra one is a circulatory turbine sand- 
wiched in between the Impeller and the 
turbine. The circulatory turbine is a nar- 
row-bladed ring connected to the impeller 
via a planetary gear train that splits the 
torque, as the differential in a rear axle 
shares out the rotational speed from the 
propeller shaft (or pinion and ring gear) 
to the two driving wheels. This circula- 
tory turbine feeds power that would oth- 
erwise be lost back to the impeller. 
Therefore the impeller is driven at a 
higher speed than the engine alone could 
turn it before reaching stall. That means 
a hefty gain in effective torque, with a 
maximum torque multiplication ratio of 
about 4:1 instead of the usual 2:1. 


SAEED RATIO 


New Shiftless Automatic 
Is a Smoothie 


By DAVID SCOTT / PS European Editor 
DRAWINGS BY TOM FORNANDER 


start from standstill, because the 
maximum speed at which the impel- 
ler can be spun by the engine is 
limited by the friction of the hydrau- 
lic fluid churning against the sta- 
tionary or slow-moving turbine 
linked to the road wheels. This is 
the "stall" speed—around 1800 rpm. 

The circulatory turbine changes 
all that. It has blades with variable 
pitch, changing in accordance with 
rotational speed, as controlled by a 
ring of bobweights operating in uni- 


son. This enables the circulatory 
turbine to feed “lost” energy back to = 
the impeller. That takes care of the = 
hydraulics. 

There's more to this miracle. 
And part of it is mechanical. It's £ 
all done with gears. The circulatory = 
turbine is connected to the planet = 
carrier of the planetary gear train, :: 
while both engine and impeller are = 
linked to the ring gear. The sun 
wheel handles the integrated output, 
which is delivered to the input gear 
of a second three-way gear cluster. 
This second cluster is like a four- 
sided bevel differential, and its job 
is to vary the speed of the circula- 
tory turbine. The differential has a 
rotating housing, solid with the main 
turbine on the output shaft. It has a 
third connection: to the transmission 
casing via a one-way clutch (free- 
wheel). 

How does it work in practice? 
As the power turbine starts to rotate, 
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Vacuum and collector-bag attach- 
ments are offered for both blowers 
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the circulatory turbine is speeded up : PERSONAL-USE tested. This one is a Jacobsen. 
by differential action. Higher cen- | REPORT 


trifugal force on the bobweights 
pivots the blades from a coarse to a 
fine pitch (they have 15 degrees' 
movement). 'This continues until im- 
peller and turbine are spinning at 
the same speed. 
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Big Wind for the Backyard 


If you've always had a breezy 
attitude towards leaves in your 
yard and figured that the wind put 


* 


wire mesh, they form a row for easy 
pickup. 
Both the Toro and the Jacobsen 
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Earn Bond 


Starting from standstill demands 
full torque multiplication. Now the 
circulatory turbine is driven by fluid 
flow at about half engine rpm. In so 
doing, it returns hydrokinetic energy 
to the impeller, which acts as if a 
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em there so let the wind take 'em 
away, you've been on the right 
track. The trick is to create your 
own wind, where and when you 
want it. We tried two new leaf 
blowers from 'Toro and Jacobsen 


have fold-down handles, but there 
are some minor differences. Toro 
offers an 11-ft. blower extension 
hose for cleaning eaves. Jacobsen 
has a throttle on the handle that 
helps in controlling how far the 


leaves fly. 'T'oro's throttle is on the 
engine. We also liked the trunk- 
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and found they did a fast job of 
whisking leaves from large areas. 


bigger engine were driving it! Part 
of this extra torque is passed on to 


eee 


the output shaft. 

The automatic process eliminates 
all shifts. The torque multiplication 
ratio changes without steps from 4:1 
to 1:1. The only shifting gear in the 
whole unit is an additional plane- 
tary gear train to provide forward 
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They are also great for blasting 
wind-driven leaves, husks, papers, 
and debris from shrubs and hedges. 

A blower is about as simple as 
power equipment can be—essen- 
tially a four-stroke engine mounted 
on a hand-push wheel truck. The 


latch fasteners on Jacobsen's bag- 
ger adapter. Toro uses wing nuts. 
Price? Jacobsen's blower lists at 
$199.95, Toro’s at $169.95. Expect 
to pay $50 to $60 for bagger and 
hose, depending upon what the 
dealer throws in.—E. F. Lindsley 
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engine drives a fan-like impeller 
directly off the crankshaft. The im- 
peller spins inside a drum-shaped 
housing much like an oversize 
vacuum cleaner. As with vacuum 
cleaners, you can use blowers either 
way: to push air out or pull air in. 

We tried quite a number of 


and reverse, plus neutral and park. 

Driving the VKD transmission is 
really a new experience. For best get- 
away, hold the car back on the brake S 
'ül the engine reaches 3600 rpm. 
Then release the brake and the car 
shoots off. Keep the gas pedal *: 
floored, and the revs stay at 3600 as = 
the car gains speed steadily. Backing = things with the two five-hp leaf 
off on the gas puts the transmission = blowers we tested (Jacobsen also 
into its 1:1 ratio, but it's ready to = makes an eight-hp) and found: 
give higher torque multiplication the = e They're fine for cleaning up 
instant you step on the accelerator. = grass cuttings, but give the cuttings 

Why should it give lower emis- :: a little time to dry. We don't rec- 
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sions? Because the engine gives more = 


complete combustion at constant 
rpm. And fuel economy? 'That's been 
tested over 35,000 miles. Depending 
on conditions, it gives a 10 to 30 
percent improvement. If it’s so great 


ommend this in dry weather if you 
tend towards hay fever. 

e It's best to wait for a fairly 
calm day. On windy days some of 
the leaves get lifted into the wind 
and are redistributed. 
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on the little Sunbeam 4, just think 
what it can do for the Wankel, with 
its lower low-range torque and heavi- 
er fuel consumption. Es] 


€ Wet leaves don't blow well. 

è If you can direct the leaves 
towards a hedge, side of a building, 
or even a section of snow fence or 
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Author tests Toro blower: Discharge 
chute is set for forward exhaust for 
blowing leaves from corners, hedges. 
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j ELECTRIC VEHICLES 


Hellectric car built by Warren Helle is 
based on VW Karmann-Ghia chassis and 
body. The conversion cost $1800. It's 
powered by 10 12v batteries driving a 
27-hp compound-wound dc motor gener- 
ator. Top speed, 55 mph; range, 40 miles. 


By JOSEPH P. ZMUDA 


The first Electric Environmental 
Vehicle Exhibition held in San 


Francisco by the Pacific Gas & Elec- 


tric company provided an uncom- 
promising look at battery-operated 
cars, buses, and commercial trans- 
portation. The exhibitors were frank 
about the weight of the batteries and 
the restricted operating range and 
modest speed capacity of the vehi- 
cles. 
such as solid-state controllers, super- 
batteries, and instant recharging, 
were mentioned only as future tech- 


Much-touted developments, - 


nology without a fixed timetable. 

The show was the largest of its 
kind ever held, and encouraged an 
enthusiastic outlook for battery- 
powered vehicles, although several 
leading companies in the field chose 
not to exhibit. Robert A. Aronson, 
builder of the EFP, [PS, Feb. 771] 
stayed away, and the principal de- 
velopers of electric vehicles in Japan 
and in Europe were absent. 

This was a trade show. Now there 
is talk of expanding future exhibi- 
tions to Auto Show proportions and 
admitting the public. What does to- 
day’s electric car offer you? A clean 
second car for local use. ER 


Electrobus—for short-haul urban transit—is built by 
Tork-Link Corp., Studio City, Calif. It has 20 seats and room 
for 20 standees. Powered by a single 36-cell quick-change 
(72v) battery group that drives a series-wound dc motor, the 
bus can run at speeds to 35 mph with a range of 40 to 60 


miles. The Electrobus also features a special controller and a. 


new dynamic braking system. Limited production is under way 


its bodywork entirely of wood, this 1600-pound electric 
car was built by research engineer Rollin Armer of Kensington, 
Calif. The running gear comes from a Morris Minor. Hood 
Armer is lifting covers compartment holding three of six truck 
batteries and the onboard charger. Capable of 55-mph speed, 
the car goes 40 miles on a charge. Drive system is equipped 


with a regenerative braking device to recuperate electricity. 
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Aluminum motor 
Anderson electric car (above, and far left with hood open) 
is a prototype engineered by Wayne Goldman, built by Ander- 
son Power Products, Bedford, Mass. It has a lightweight (170- 
pound) 20-hp 72vdc motor with an aluminum housing, and trans- 
mission with front-wheel drive. Battery pack consists of a dozen 
6v lead-acid batteries in series, delivering 75 amps for 140 
minutes at 63v, which will run the car 60 miles at 45 mph. 


KEEP ON COMING 


...DutWe Still Need a Breakthrough on Batteries 


Harbilt of England has produced commercial electric ve- 
hicles in high volume since 1948. Its exhibits in San Fran- 
cisco included 2%4-ton delivery truck at left, and refuse 
collector at right. With agents in U.S., Canada, Australia, 
Asia, and Europe, Harbilt is successfully marketing electric 
tractors, fork-lift trucks, ambulances, and other special rigs. 


Mini pickup, far right, is 
one of many small com- 
mercial electrics from 
Laher Co., New Albany, 
Miss. All are powered by 
six 190-amp/hour batter- 
les, with relay-operated 
controller and onboard 
charging unit. Half-ton | 
truck shown has two-hp 9 
motor and is limited to |; 
15-mph speed. It costs 
$1720. Other Laher elec- 
tric vehicles include per- 
sonnel movers,  ambu- 
lances, vans. 


Author Zmuda gets ready for a test drive in the electri- 
fied dune buggy built by Paul Howes. The conversion took 18 
months and cost $1600. The 2000-pound vehicle is powered 
by a 72v exposed battery system, with the aid of a 2CM77 
aircraft starter motor/generator. Top speed is 60 mph. With 
speed held down to 35 mph, car goes 60 miles on a charge. 
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Copter-towed sea sled clears minefield 
Carried by helicopter into mined areas—such as Haiphong 
harbor—the Navy's new MK 105, an unmanned minesweeper, 
works faster, cheaper, and with less hazard than a conventional 
64-man minesweeper. The 105 sea sled is towed by helicopter 
—up to 80 knots—on four fold-up hydrofoils. A long cable 
trailing behind sends electric pulses to simulate a steel-hulled 
ship and detonate magnetic mines. An on-board gas turbine 
provides electric power. The manufacturer, EDO Corp., says 
the towed-sled concept can be applied to other military and 
civilian load-carrying tasks. With the reduced hull drag, 

a copter can pull 100,000 pounds. 
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Sea-going trailer 
Up to 600 pounds of camping 
and fishing gear can be carried 
in this British trailer. Okay, 

but you want a boat, too. Swing 
the jointed sections open and 
secure them with two wing- 
nuts. Presto—a nine-foot boat 
that can take a small outboard. 
Giro Sports, Willmot House, 
Hamden Rd., London N8 
OHG, England. 


Remote copier 

Need to transmit documents 
while on the go? Now there's 
a portable facsimile station 
—3 M's Remotecopier—that 
sends copies over any phone. 
Printed or graphic material is 
scanned, acoustically coupled 
into any phone, and transmitted 
in about three minutes. Price: 
about $1500, or $55 a month 
to lease. 


Super shovel 

Gobbling up iron ore at 6000 
tons an hour, this bucket- 
wheel machine loads ore on 
conveyor belts for blast fur- 
naces. Bethlehem Steel has 
two of the new machines at its 
improved Baltimore ore-pier 
complex. The bucket wheel is 
on a 220-foot boom that moves 
90 feet vertically and 1800 
feet horizontally on tracks. 


Instant classroom: A 
membrane dome 


Here's a 45-foot geodesic 
dome assembled overnight as 
a classroom for the New York 

Botanical Gardens. Why a 

dome classroom? A tight 
budget and a hurry-up expan- 

sion program generated the 
need for additional classroom 
space. Under $10,000 bought 
this 20,000-cu.-ft. structure, 
complete with lighting, heat- 
ing, and ventilating systems. 

""The high arching ceiling 

and translucent walls give a 
pleasant feeling of openness 
while we conduct classes and 
growing experiments," says 
education director John Reed. 

Some 400 yards of vinyl/ 

dacron material cover the 

dome. Dome East, 325 Duffy 
Ave., Hicksville, N.Y. 11801, 
designed and built the dome. 


Snorkel boat 


Getting around for skin diving 
and snorkeling is easy with 
this water-jet. You can see 
underwater through a glass 
panel, and an 85-cc engine 

delivers two hours on a pint 
of fuel. Speed: 7-10 knots. 
Reef Mate is about $320 
from Aitchison Industries, 
Wanganui, New Zealand. It's 
10 feet long, 28 inches wide. 
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Sink center 


The Cuisine 80 sink-of-the- 
future is designed to handle 
food preparation, cooking, and 
clean-up at one station. Water 
temperature and volume are 
pushbutton controlled. A 
ceramic cooktop provides 
infinitely adjustable controls. 
A TV set and computerized 
recipe system are at center. 
Elkay built this prototype. 


Pollution fighter 


Air pollution getting to you? 
This self-contained breathing 
protection system might help, 
although it's designed for 
industrial and agrichemical 
applications. The battery- 
powered back pack filters air 
and delivers it under pressure. 
Particles 0.3 microns or larger 
are filtered out. The 1114- 
pound system is made by 3M. 


Soothing blanket 


Soaked in a viscous jelly-like 
compound, this open-weave 
wool blanket smothers flames 
instantly and soothes burns. 
The colorless gel, called 
Water-Jet, has a high boiling 
point and low evaporation rate 
and acts as a wetting agent. 
The Australian-made blanket = 
serves as a dressing when 
wrapped around the victim. 
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Fail-safe tire gets a two-piece wheel 


A clever two-piece wheel carries Dunlop's “total mobility” tire 
—a combination that lets you drive at speed for up to 100 
miles after a flat. The secret: a smooth-surtaced rim, without 
the normal central channel, that holds the tire in place after 
deflation. In addition [see "Fail-Safe Tire," PS, June '72], 

a special fluid lubricates the tire internally, seals holes, 

and generates a gas that reinflates the tire to four or five 
pounds. For easy demounting of the tire, the two-piece wheel 
is held together by eight bolts and nuts, with a sealing ring 
between. Tire and wheel are scheduled for sale next year. 
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Traffic dodger Energy absorber 


Only 71% feet long and 900 No scars, even after a five-mph 
pounds in weight, the British crash into a concrete barrier 
TiCi is designed as a high- —that's the claim for this new 
performance buggy, shopping slim-profile Firestone bumper 
runabout, or city traffic dodger. on a 45-passenger bus. The 
The two-seater has a transverse bumper, of an elastomeric 
mid-mounted engine and fiber- material, has a pressurized 
glass body. It's sold by TiCi inner chamber. On impact, 
Sales, 6 Mansfield Rd., Sutton- valves vent pressure, so the 
in-Ashfield, Notts., England. bumper absorbs energy, rather 
You pronounce it 'Tichy."' than acting as a spring. 


Cartridge changer 

No more blackened fingers, or 
cussing at your typewriter— 
the cartridge age has arrived 
with the Smith-Corona 
Coronamatic 7000. You 
change ribbons in three 
seconds with the press of a 
button. It makes possible easy 
replacement of worn ribbons, 
quick changes of colored 
ribbons for special effects. 


Two-table tennis Hover kit 

Put two 12-by-6-foot fiberglass ‘‘Uncle, how does a hovercraft 
tables six feet apart, spread work?” “Beat it, kid, and go 
a net between them—and play with your Hovercraft and 
you're ready to play Double- Air Car Kit.” If smarty-pants 
Up, a new tennis game that kids bug you with too many 
uses special short-handled questions, this kit from 
rackets and urethane-foam Edmund Scientific Co. (555 
balls. Players can take full Edscorp Bldg., Barrington, 
tennis strokes. The game is N.J. 08007) may be the 

sold by Double-Up, 420 answer. It's $12.95 and 
Lexington Ave., NYC 10017. includes a bellows pump. 
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IN BOATING 


Inboard runabout 


There’s plenty of room 

for the family on Glastron's 
new 17-foot Starflite. 
Seating includes two 

forward bench seats, two 
liedown sleepers, and two 
stern buckets. Other features: 
130-hp motor, electric bilge 
blower and pump, carpeting, 
and side storage. 


Direction finder 


A ''flat-pack'"' design helps 
Raytheon's new radio 
direction finder keep its 
footing even in rough seas. 
The RAY-DF-ZO tunes to 
aviation and marine beacons 
and all broadcast stations, 
and has crystals for instant 
tuning to distress and weather 
frequencies. Price: $329.95, 


Fastback runabout 


Silverline's sleek 16-footer 
takes six people skiing, 
fishing, or just plain cruising. 
For skiers, there's a rear 
boarding ladder and side 
storage racks. The 

Aruba GTV is available 

as stern drive or outboard, 
and will handle up to 140 
hp (1/0). She weighs 950 
pounds without motor. 


Canoe-kayak 


Yep, it's a cross between 

a canoe and kayak. The 
maker calls it a Royak, a 
single-seat 1414-footer made 
from ABS. Weighing only 65 
pounds, the craft is easily 
cartoppable. There's storage 
space for camping or fishing 
gear, or just your lunch. It's 
$379 from Rowland Products, 
Inc., Kensington, Conn. 


Diesel generator 


Here's a compact three- 
kilowatt diesel generator 
that'll handle your needs 
for extra power. It's water- 
cooled, comes with a 
resilient mount to absorb 
vibration, an optional acoustic 
enclosure to reduce noise. 
Power: 5.5 hp at 3600 rpm. 
Kohler Co., Kohler, Wisc. 
53044. 


Solid-state igniter 


New from Sears is this Ted 
Williams 9.9-hp outboard. The 
two-cycle motor features 
solid-state ignition for easier 
starting, and a spark-advance 
system that automatically 
adjusts timing to speed. 

It has a twist-grip throttle, 
three-blade prop, and 344- 
gallon tank. Cost? About 
$430. 
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Two-faced radio 

A "stereo spacer” system on 
this Panasonic portable 
AM/FM portable radio gives 
extra separation between 
stereo channels by means of 
holes along the sides, with 
speakers faced slightly 
outward. AC and battery 
operated, the Dellwood model 


has two-step tone control, 
automatic AFC. It’s $69.95. 
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Lightweight hunter 


Light weight as well as light 
price are features of this new 
treasure finder from White's 
Electronics. Weighing just 35 
ounces, with nine-volt battery 
pack, the Buccaneer contains 
an eight-inch adjustable 
doublet loop with four- and 
eight-inch coils. It's $49.95 
from White's Electronics, 
Sweet Home, Ore. 97386. 


Marine transceiver 


Whether your yacht is 

six or 60 feet long, you can 
keep in touch, with this new 
$199 hand-held marine radio 
telephone from Regency 
Electronics. Weighing just 214 
pounds, the Aqua-Com 
delivers 2.2 watts from a 
rechargeable ni-cad battery. It 
uses a mike/speaker 
combination. 


Frame freezer 


Play it again, Sam? Hitachi's 
Memory Vision records, 
stores, and retrieves up to 15 
different color-video image 
frames, and plays them back 
on a standard home receiver 
upon request. Magnetic heads 
record and store material from 
TV cameras, off-air broadcasts, 
and VTR or VCR systems over 
a period of up to 255 seconds. 


Auto tape player 
with alarm 


Undecided about buying a tape 
deck for your car because of 
the possibility of theft? Here's 
one that looks out for itself. 
It's Channel Master's new 
eight-track cartridge player 
with built-in alarm system. A 
single wire connects the alarm 
circuitry to your car horn. Try 
to remove the deck and it 
sounds the alert. Front- 
mounted rocker switches 
control channel select, channel 
repeat, fast forward, and a 
built-in map reading light. 
Slide switches determine tone, 
volume, and stereo balance. 

A fine-tuning knob keeps the 
playback head accurately 
aligned on tape. The power- 
output amplifier delivers 

eight music watts per channel. 
Price: $69.95. 


NhatzNew 


IN HOME 


IMPROVEMENT 


Exterior ice service 
No big doors to open when 
you need cubes—this new 
Hotpoint side-by-side freezer / 
fridge has an external pull- 
open ice bin (with removable 
bucket) in its freezer door. 
You get your choice in ice 
makers: an automatic self-filler 
or a fill-it- yourself manual 
unit. 


A 


Electrical insurance 


Why would you want a fused 
extension cord? For starters— 
to protect TV, stereo, antenna 
booster, etc. from lightning 
damage. Also—to protect 
appliances from line voltage 
surges. It's $4.95 with six-amp 
fuse from Glen-Bel Enterprises, 
Rt. 5, Crossville, Tenn. 38555. 
UL approved. 


Do-it-all digital. 
super-range 


Frigidaire is putting all the 
new technology together in a 
new range. Heart of the 
system is a knobless glass 
control panel—easy to clean, 
easy to read and operate. 
Touch controls on the panel 
let you set oven function, 
temperature, start and stop 
times. Readouts for all these 
settings pop out in digital 
displays on the panel. Oven 
cleaning? Automatic. Range 
burners? There are none—the 


range has a smooth easy-to- ig lagu 


clean Ceramatop. Other 
features include a timed 
appliance outlet, automatic 
broil cycle, oven preheat 
cycle. Frigidaire plans to begin 
production sometime later 

this year. 
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Fast but gentle 
microwave oven 


In a hurry for your food? 
Microwaves to the rescue! 
Sears' new oven offers the 
standard cooking speed of 
microwaves plus a special 
low-power setting that lets 

you cook the delicate foods 
earlier designs couldn't handle. 
Foods like cheesecakes, 
souffles, and custards come 
out just right, Sears claims, not 
tough and stringy. The low 
setting's great for defrosting 
frozen foods, too. The Kenmore 
Dual Power Cook and Defrost 
Oven is in most Sears stores, 
and in the Spring/Summer 
1973 catalogue. 

Price: around $450. 


Underground oil 
Putting your fuel-oil tank 
underground gets it out of 
sight, but makes for corrosion 
problems. Owens-Corning 
solves that problem with 
fiberglass tanks. They come in 
three sizes— 550, 1000, and 
2000 gallons—complete with 
dust caps over fittings, and 
built-in lift loops at the ends. 


RUNE e 


Lightweight ducts 


Thermal performance 15-20 
percent better than metal, 
installation 25 percent cheaper 
—that's the claim for Johns- 
Manville's lightweight fiber- 
glass heating /air-conditioning 
ducts. The Micro-Aire system 
comes in three types: duct 
board, for fabrication on the 
site; flexible; and preformed 
round. 


Prefinished paneling 
How can you improve on solid 
hardwood paneling? Townsend 
puts on two coats of baked 
acrylic finish—front and back 
—that bring out the beauty of 
the wood and protect it at 
the same time. A 13-piece 
sample kit is $3 from 
Townsend Paneling, Potlatch 
Forests, Box 916, Stuttgart, 
Ark. 72160. 


Laminated beam 
What's stronger than an oak 
beam? A laminated oak beam. 
Potlatch Forests is putting 
them out in rough-hewn and 
rough-sawn finishes, and in 
two sizes (344”"-by-13%4”, 
514"-by-1314"). For technical 
data write Potlatch Forests, 
Wood Products Div., 1 
Maritime Plaza, San Francisco, 
Calif. 94111. 
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NNhadANOW Kia ea for pacage 
| A third hand for package 
wrappers? That's Tape Toter. 

IN TOOLS It straps to your wrist to keep 
tape handy, yet leaves both 

hands free. It takes standard 

roll tapes, sells for $1.59 from 

Alpine Valley Enterprises, 138 

Maple St., Wilmington, Del. 

19808. 


Magnetic stickup 
With a holding power up to 13 
pounds, the Magnabar XII 
magnetic tool holder is 
powerful enough to support X 

even heavy tools like planes | POWA-LINE MONITOR B | 
and pipe wrenches. It works on "n T 
many stainless alloys, too. T T 
The 12-inch unit mounts on 
your tool board with screws. 
Phelon Magnagrip Co., E. 
Longmeadow, Mass. 01028. 


Tape gun Volt watcher 

Masking, strapping, or sealing Want a simple direct reading 
—this tape tool does it all. of the line voltage anywhere 
Squeeze the trigger halfway— in your home? Plug this 

out rolls the tape. Squeeze it power-line monitor into any 

all the way—cutters slice the outlet and read the results. It 
tape off. An adjustment per- pinpoints low-voltage areas, 
mits the use of tape from 14 fingers inadequate wiring. It's 
to 34 inch wide. The IBH tape made for continuous duty. 
applier is $14.95 from Blue- $12.95 from Procon, 36 South 


Jay Co., RD 1, Schnecksville, St., Burlington, Vt. 05401. 
Pa. 18078. 


Thread and thickness Bantam cutter 


Thickness and thread gauges All the luxury features of the 
are combined in a single tool high-priced saws at a low 
from Kastar, Inc. You get a price—that's Remington's 
total of nine feeler gauges and claim for its new Mighty Mite 
eight thread-checking blades, Bantam. Specifics? Cushioned 
plus a three-inch ruler. All the hand grip, easy chain oiling, 
most common automotive easy-start design, low-tone 
threads and valve-clearance muffler, 34cc engine, two-year 
settings are covered by the warranty. Price? $114.95. 
tool, Kastar's model 32A. Weight? 614 pounds, less bar 
and chain. 


96 | POPULAR SCIENCE 


Anti-stick stick 

It's made for industrial 
applications, but now you can 
get it too. It's Johnson's Stik- 
Wax, the antifriction wax for 
the shop. On saw blades it 
reduces binding and the 
frequency of resharpening. 
And it lubricates taps, dies, 
and screws. Three sticks are 
$2.95 from Merit Abrasives, 
Compton, Calif. 90224. 


Drip fighter 


The neat way to wipe excess 
paint from a freshly dipped 
brush? The little gizmo at 
right with the big name of 
paintbrush wiper & drip- 
control device. It snaps in 
place on a gallon can and 
costs $1.69 from the Paul 
Richards Co., 3320 Main St., 
Stratford, Conn. 06497. 


Cable cutter 


A circular saw for cutting BX 
cable casing? That's right. 
Roto-Split works like this: You 
stick the BX into a channel, 
lock it in place with a thumb- 
screw, and turn the crank, 
Zapl The spirals are cut and 
the casing slips off. It's $9.95 
from Seatek Co., Box 74, 
Norwalk, Conn. 06856. 


Short finder 

The typical "icepick" circuit 
tester takes two hands to 
operate. Here's one you can 
run with one hand. A trigger- 
operated probe pierces 
insulation to reach the con- 
ductor. It's designed for 6-, 
12-, and 24-volt systems. 
$10.95 from Howard Alan Ind., 
8920 Niles Center Rd., 
Skokie, lil. 60076. 


NNhalsNew 


FOR YOUR CAR 


Analyzer 

New solid-state design, say 
the makers of the RAC Maxi- 
Tune ignition analyzer, keeps 
it free of dwell or rpm error 
caused by voltage variations, 
and unaffected by shorted or 
missing plugs. It works on 
four-, six-, or eight-cylinder 
mills, and rotary engines. 
Rite Autotronics, 3485 S. La 
Cienaga, Los Angeles 90016. 


Corrosion fighter 


Push the button on the can, 
and out comes foamy Korosion 
Killer. Let it stand for 60 
seconds and wipe it off. That's 
all you do, claims Grayco 
Industries (336 Old Hook Rd., 
Westwood, N.J. 07675), to 
rid battery and connectors of 
corrosion while leaving them 
with a protective film. A 

15 ounce can is $2.98. 


Hang-anywhere light 
Under the hood, in the trunk, 
under the car, even at a 
campsite—the new Travel / 
Trouble light can be positioned 
anywhere by means of its two 
suction cups. It plugs into your 
car's lighter socket, has a 
12-foot cord and tough 
phenolic case. $4.95 from 
Able 2 Products, Box 241, 
Cassville, Mo. 65625. 


Repair kit 

For car buffs (or boatmen or 
snowmobilers), here's a new 
fiberglass repair kit designed 
to make repairing or restyling 
bodies easier. The Duro kit 
contains fiberglass cloth, resin, 
hardener, mixing tray, and 
spatula, plus detailed instruc- 
tions. It's made by Woodhill, 
and is priced at $4.95. 
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Front bumpers are tested at five-mph that restores the bumper to original posi- Satellite headlamp (left) is pushed in 


impact velocity against this flat, straight 
wall. This Ford has a rubber block system 


The new bumpers give better 
protection in many situations 
——but not always 


T ae a closer look at the ’73 bump- 
ers and you'll find some bad news 
along with the good. Sure, they will 
protect a car that runs head-on into 
a wall. Youll save on insurance 
premiums and cut down the cost of 
repairs in many accidents. 

But the auto designers made some 
goofs too, including height mismatch, 
poor towability on wreckers, inability 
of some to tow trailers, and a de- 
terioration in handling due to the 
weight masses hanging far out in 
front and back. 

One problem with the new bump- 
ers is that they are tested only 
against a flat-faced vertical barrier. 
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tion after impact has been absorbed. But 
the test is not a real-life collision . . . 


The law says nothing about a tele- 
phone pole, or hitting the front 
bumper of another car at an angle. 
Or its back bumper, for that matter. 
No rules on uniform height apply. 
So you have ample opportunities to 
damage the sheet metal, lights, tires 
and even radiators, even in a colli- 
sion at under five mph. Be careful 
what you hit, even at parking speeds. 

Height mismatch? You'll have to 
wait until the '74 models go on sale 
before you can look for relief. Insur- 
ance companies like Allstate and 
AAA have asked for uniform bumper 
height for years, and the '74 rule 
sets a specific height for both front 
and rear bumpers in normal driving 
conditions. Meanwhile, Detroit will 
put some 10 million more cars on the 
road with husky steel bars that act 
like massive battering rams; poor 
likelihood that all they'll strike is 


View through transparent barrier 
shows how flexible nose and bumper on 
Pontiac's Grand Am collapse, then re- 


by Matador bumper. Bumper profiles are 
shaped so that one rides up over other. 


The'73 Bumpers: First, the Good 


another bumper. The '/4 law wil 
also require bumpers able to take 
corner impacts or strike poles all 
along their faces. The barrier test 
will be replaced by a series of pendu- 
lum tests. 

Bad for handling? Perhaps you 
don't realize importance of weight 
distribution. In a race car, you can 
cut a full second from your lap time 
on a three-mile course by moving the 
battery 12 inches one way or an- 
other. On a production car, an extra 
60 to 100 pounds hanging 40-45 
inches forward of the front-wheel 
contact patch reduces its handling 
precision and maneuverability in an 
emergency situation. We have found 
a deterioration in evasive ability 
between '72 and ’73 models from 
three to six percent. 

Towing problems. You can tow a 
trailer with most *73 cars, but you 


'73 Bumpers 


bound to original shape in five-mph im- 
pact test. You can expect future bumpers 
to form the whole body nose section. 


A '72 car in wrecker's sling shows 
some of the problems in using new 
models as tow cars. Sheet-metal panel 


No uniform-height rule governs the 
'73 bumpers. This mismatch shows a '73 
Chrysler and a one-year-old Fiat 124. 
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instance. When hoisted like this, some 
"73 models drag front bumper on road. 


N ews mmm By JIM DUNNE/PS Detroit Editor 


can't fit a bumper hitch on the Grem- 
lin and Hornet equipped with the 
optional five-mph rear bumpers. 
Thats because they're mounted on 
hydraulic shock  absorbers. Such 
bumpers will be used on many more 
"[4 cars, for which five-mph rear 
impacts are specified. Result: all 
trailers, even Class I, will need 
frame-type hitches. And hitches will 
be redesigned with longer necks to 
pass below the bumpers. 

Another towing problem shows up 
when your car conks out and must 
be towed away. Some examples: The 
Michigan AAA found that neither 
front nor rear end of the Barracuda 
can be lifted without damage to 
either valance panel or tailpipe. The 
Javelin AMX must be towed only 
on a dolly, to protect the front 
spoiler. But GM cars have the most 
problems: Either the front bumper 


drags on the ground, or the rear 
bumper, or the valance panel is 
damaged. The models include Olds 
Toronado and 98, Buick Electra 225 
Custom and Riviera, Chevrolet Cor- 
vette, and the full-size Pontiac line. 
The wrecker industry has found 
ways to cope. Some use wooden 
blocks as spacers to separate the 
sheet metal from the carrier sling. 
Others remove the wheels at the 
raised end, leaving the car in an 
almost normal clearance attitude. 
Fuel economy, tire wear. Extra 
weight in a car—up to four percent 
weight gain is due solely to the '73 
bumpers—results in fewer mpg and 
shorter tread life. How much? It 
depends on make and model, but 
generally will not exceed 214 percent. 
Of course, you can compensate. Get 
a lighter car, and order it with steel- 
belted radials. 
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Simple controls at front are: push 
to talk, push to listen, and volume. 


Voice Mirror 


...1t Gives Instant 
Backtalk 


Repeating yourself to other 
people can make you boring. But 
repeating yourself to yourself can 
help you learn. And that’s the 
idea behind the Voice Mirror. 

Designed primarily for language 
and voice students, or physically 
impaired speakers, this recorder 
instantly and automatically re- 
winds the moment you finish re- 
cording. The result is instant play- 
back at the touch of a button. 

Responsive Environments, mak- 


er of the Voice Mirror, has also 
come up with a clever turn-off 
system: a time-delay circuit that 
automatically shuts off the re- 
corder if it’s not used within 10 


seconds. 
You needn’t be a language 


student to appreciate the Voice 


Mirror. On your next drive, for 
example, it could record and re- 
peat directions to your destina- 
tion. Are you a ham radio buff? 
Connect the Voice Mirror to the 
transmitter and send a pre- 


recorded CQ each time you push 
the button. 


It's $168 from Responsive En- 
vironments Corp., Englewood 


Cliffs, N.J.—W. J. Hawkins 


Four-minute cassette does recording. 
Meter. checks battery, record level. 
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Scheduled for launch soon, 
Skylab will teach us & 
how to make better use of ^ 1 A 
space, reveal whether man e d" 
can long Survive in zero-g 


INSIDE >> 
SKYLAB: ` 


How We'll Live and Work in Space 


PHOTOS AND CAPTIONS BY BRUCE H. FRISCH 


Teams of three astronauts will fly to Skylab in Apollo command modules. Model above simulates orbiting lab. 


Body's work efficiency in space will Converted Saturn IVB rocket makes 
tight shower stall. Crewman will wet be tested as astronauts regularly pedal an up the enormous workshop, gives Skylab 


Rings lock together to make water- 


himself with a spray gun, dry with a instrumented exercise bicycle. Oxygen the largest volume ever put into orbit. 


sponge on a vacuum-cleaner-like head. consumption is recorded for later study. Fisheye-lens view is from upper level. 
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For standup eating required at wardroom table, stirrups 
will anchor astronauts. One removable tray is in place. Re- 
duced-pressure tank (background) will test blood circulation. 


à e) 


Experimental maneuvering units for work in space will be 
flown inside the upper level. Inset shows manual controls. A 
gyro can automatically stabilize it, leaving hands free. 


dm se Ne kad i a 
Control console for Skylab's solar telescope includes TV 
screens to assist operators aiming it. The telescope can view 
solar radiation such as X rays blocked by Earth's atmosphere. 


Sleeping-bag restraint can be vertical ^ Meatness counts when trash does not 
to conserve space—there is no up or fall conveniently to the floor. Bags 
down in weightless environment. Option- passed through this airlock will enter the 
al netting steadies sleeper's head. rocket's empty oxygen tank below. 


Motor-driven chair will spin astronauts 
to test sensitivity of inner-ear mecha- 
nisms to motion, and perception of body's 
orientation during zero-g living. 
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A unique device—using 


acoustic surface waves— 
performs electronic magic 


other parts can't match 


By JAMES EMERY 
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Tiisin ... coils . . . resistors 

. integrated circuits . . . capaci- 
tors . . . acoustic-surface-wave de- 
vices? 


Hold on. Even your neighborhood 
TV repairman might be brought up 
short by that last component. Yet 
military electronics specialists have 
been tinkering with these exotic- 
sounding gadgets for years. Now, ex- 


Shrinking TV filters to pea size 
promises improved performance 


sliced into pieces, nickel-size crystal 
disk yields eight filters for TV receivers. 
Each Zenith filter has three sets of tiny 
interlocked metallic fingers called trans- 
ducers. (The transducers convert elec- 
tronic signals into acoustic signals and 
back again.) An AC signal applied across 
the transmitter (right) generates mechan- 
ical waves in the crystal. The waves, 
traveling at speed of sound, are detected 
by two receiver transducers. Filter is se- 
lective, transmitting only wanted signals. 


RECEIVER 1 
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How Rippling Crystals Will 
Debug Our Communications 


perts say, within a year or so, sur- 
face-wave components may appear 
in color TVs and other consumer 
items. 

Madison Avenue may create less 
cumbersome names for them, but 
here's what acoustic-surface-wave de- 
vices can do—and already are doing 
—to debug and improve today's 
communications: 


e Provide sharper, ghost-free TV 
images. | 

è Improve reliability, and per- 
haps trim T'V-set costs. 

e Make possible improved per- 
formance from FM radios. 

e Shrink cost, size, and weight for 
military and civilian radar. 

€ Refine the resolution of power- 
ful, long-range radar. 

There's a rapidly expanding list of 
other possible applications for these 
amazing devices: computer memo- 
ries, TV-frame memories to store the 
image of a book page, medical radar 
to map organs in your body without 
X rays—even TV cameras. 

Surface-wave devices start with a 
thin slice, called a substrate, of piezo- 
electric crystal material. 

What do they do? Basically, a 
surface wave device takes electrical 
signals, sends these signals rippling 
across the surface of a crystal in the 
form of waves, then detects and turns 
them back into electrical signals on 
the other side. During this trip, the 
signals can be manipulated and 
changed in a number of useful ways. 

For example, signals have to be 
delayed or stored momentarily in 
certain applications. In one type of 
radar, for instance, a signal must be 
delayed for 24 microseconds. One 
way to do it is to put the signal into 
a long piece of coaxial cable or wave- 
guide and get it out of the other end. 
But since the signal travels at nearly 
the speed of light, the cable must be 
20,000 feet long to give the neces- 
sary delay. 

A thumb-size surface wave device 
can do the same job a lot better, be- 
cause acoustic ripples travel 100,000 
times slower than the electromag- 
netic waves. This process of slam- 
ming the brakes on the input signal 
as it enters the crystal also shrinks 
its wavelength 100,000 times. Hughes 
Aircraft’s Dr. Tom Bristol says a 
three-inch surface-wave delay device 
now does the same job as that 20,000 
feet of cable. 

Experiments with long delay times 
for signals may provide another in- 
teresting application. As surface 
waves travel greater distances, they 
are delayed longer. At Stanford Uni- 
versity, Professors John Shaw and 
Gordon Kino have fed signals 
through crystals wrapped in long 
helical paths. They achieved a 0.02- 
second delay by sending a signal 
400 times around a crystal strip. 

Since a single TV frame lasts 1/30 
of a second, a device with this delay 
could store a fixed image—like a 
book page transmitted on TV, they 
point out. Thus you could freeze any 
frame for study. 

How do they work? The AC in- 
put signal is applied to a special 


Rippling pattern represents 
acoustic surface waves be- 
tween transducers, right. Ap- 


paratus designed by John 
Williamson of MIT produced 
drawing. A probe detects elec- 
tric fields caused by waves; 
signals from probe move re- 


cording pen. SIGNAL 


INPUT 


transducer made of minute metal 
fingers. This transducer is laid down 
over the thin slice of substrate made 
by slicing piezoelectric material— 
quartz, lithium niobate, or lead zir- 
conate titanate (PZT), for example. 
Piezoelectric crystals generate elec- 
tric impulses when mechanically 
stressed; conversely, applying elec- 
tricity to a crystal physically de- 
forms it. (A ceramic phono cartridge 
works this way; the stylus wiggling 
in the groove twists the ceramic, 
which generates an electric signal.) 
The electrical signal in the trans- 
ducer causes the piezoelectric crys- 
talline substrate to vibrate—or, as 
researchers put it, the transducer 
excites strain waves. 'These strain 
waves—minute ripples like waves on 
a pool surface—travel outward from 
the transducer at the speed of sound. 
Regardless of the input frequency, 
the velocity of these waves is fixed. 


OUTPUT TRANSDUCER 


Reflecting-array compressor (RAC) 
collapses a long input pulse, whose fre- 
quency varies along its length (bottom 
waveform), into a short pulse (top wave- 
form). Because spacing between gratings 
varies, waves reflect from input to output 
gratings at different times. Thus, trailing 
pulse edge catches up with leading edge. 


Traveling with the ripples, just 
above and beneath their surface, is 
an electric field created as the piezo- 
electric crystal substrate vibrates. 
This field induces a voltage in the 
fingers of the output transducer when 
the ripples pass beneath it. Thus the 
acoustic signal is converted back into 
an electrical signal by the output 
transducer. 

Feeding the signals. Key to the 
device is the technique for feeding 
the electrical signal into the sub- 
strate, then getting it back out at the 
other end. That was a problem until 
interdigital transducers were devel- 
oped several years ago. These are 
the tiny metallic “fingers” (see draw- 
ings), like interlocked comb teeth, 
deposited or etched on the crystal 
surface. Such transducers couple the 
electrical signal into and out of the 
crystal efficiently. 


[Continued on page 152] 
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Troubleshooting Your Car's 


How much do you know about the valve train? Try your 
diagnostic skills with this quiz—fourth in a series 


By RAY HILL 


7 Poor acceleration, 
no power 

You're in the market for a used 
car and a friend tells you he has just 
what you need. “Only drawback," 
he says, “is that the engine needs a 
little work done on it." You take the 
car out for a test drive and find that 
*a little work" is stating it mildly. 

To start the car from a dead stop 
requires twice as much gas pedal as 
it should. Acceleration is poor; the 
only thing you can get up speed fast 
enough to pass safely is something 
that's not moving. 

When you take the car back to 
your friend’s house you put the 
transmission in neutral, jerk on the 
emergency brake, and leave the en- 
gine running. As you step from the 
car, you hear a lisp coming from the 
exhaust. You walk back there and 
listen for a moment, then go up 
front and raise the hood. With the 
hood up there's a lisp audible from 
the carburetor, too. You stop the en- 
gine and remove the air cleaner. 
When the engine is restarted and 
you rev it up, gas spits out of the 
carburetor. 

After checking the timing and 
finding it's at spec, you're sure you 
know what's wrong—the valves are 
bad. Your friend says he'l let you 
have the car for a reasonable price, 
so you buy it and drive it home. 
Sure enough, removing the heads re- 
veals burned valves and a lot of car- 
bon deposits around the ports. Af- 
ter a valve job the car runs fine. 

You were wrong, however, in as- 
suming that the valves were bad be- 
fore pulling the heads. What could 
have caused the same problem, if 
the valves had been in good shape? 


Answer 

If an intake valve and an exhaust 
valve aren't seating properly, when 
the piston comes up on compres- 
sion stroke it will push fuel-air mix 
out of the valve ports—because 
the valves aren't firmly seated. Gas 
forced out through the intake valve 
travels back through the intake 
manifold to spew out of the carb. 
You hear lisping at carb and ex- 
haust pipe. 
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However, a head gasket that's 
broken between two cylinders can 
cause the same problem. In this 
case, when one cylinder is coming 
up on compression it can force the 
fuel-air mix through the break and 
out the other's intake-valves port. 
And when the other piston is com- 
ing up on compression that piston 
can force fuel-air mix out of the 
adjacent cylinder's exhaust valve 
—causing gas to spew from the 
carb and a lisping sound at tailpipe 
and carb. If the gasket isn't broken 
through a water passage there will 
be no coolant loss, either. A com- 
pression check that reveals two 
low, adjacent cylinders may indi- 
cate this condition, if the rings are 
good. 

Your compression tester can tell 
you if the rings are bad. First, 
check the compression of a cylin- 
der in a normal manner. Then 
squirt a small quantity of oil in 
the spark-plug hole and check 
again. |f the reading on the 
gauge is the same, the rings are 
good. lf a reading increases—say 
from 125 to 175—the rings in that 
cylinder are bad. 

If you pull the heads and find 
the valves and head gasket in good 
shape, check for a cracked valve 
seat. A cracked intake seat, for 
example, can allow gas to spew 
out of the carb and cause lisping. 


Engine runs well 


on low octane 

By chance you discovered that 
your car runs as well on low-octane 
fuel as it does on premium gas— 
even though the owner's manual 
says to burn only high octane. One 
night you told a service station at- 
tendant to fill 'er up, then headed 
for the men's room. When you re- 
turned, the attendant was pulling 
the gas pump hose from the filler 
neck. That's when you noticed he 
had put in low octane instead of 
high octane. Oh well, you thought, 
one tank won't make that much dif- 
ference. 

And, it made no difference —none 
you could tell. The car started and 
ran as well as before. You heard no 
pinging, which you'd been led to ex- 
pect was a sure give-away when an 
engine made for high-octane burned 


low-octane gas. When that tank ran 
low, you filled up with low octane 
again, and you've used only low-oc- 
tane fuel since. You haven't noticed 
any significant drop in performance. 
You do a lot of driving, so that 60 
cents or so you save at each filling 
soon became a sizable figure. 

Should you continue this prac- 
tice? 


Answer 

No. If you do you'll end up with 
another sizable figure—the cost of 
a valve job. 

Because the engine didn't seem 
to behave differently when you 
started burning low-octane gas is 
no indication that it isn't being 
harmed by this practice. Some en- 
gines designed for high-octane fuel 
may knock when low-octane fuel is 
used; others may not. Many things 
may affect knocking, such as: 
shape and surface area of the com- 
bustion chamber, compression ra- 
tio, timing, air temperature, and 
humidity. 

But one fact remains. Whether 
the engine knocks or not, burning 
low-octane gas in an engine de- 
signed for high-octane gas will 
cause combustion-chamber temper- 
atures to be higher than normal. 
This will aggravate a valve-burn- 
ing condition. So you'll end up 
spending the money you save on 
gas for a valve job. 


3 Excessive oil 
consumption, blue 


smoke from exhaust 
At 13,000 miles your car began to 
use a little oil. That was four weeks 
ago. Now the situation has so wors- 
ened that the engine drinks oil as 
if it were gas. It's so bad you only 
half-jokingly refer to your gas mile- 
age as “a few hundred miles per 
quart." Performance remains un- 
changed, but bluish smoke comes 
out of the tailpipe when the engine 
is running. 
Your first thought is that the 
rings have worn prematurely, let- 
ting oil remain in the combustion 
chamber during the compression 
stroke and forcing it out of the ex- 
haust valve on the piston's exhaust 
stroke. That would account for the 
bluish smoke coming from the tail- 
pipe. Your hunch is quickly laid to 
rest when you run a compression 
check on the cylinders. Compression 
checks out okay, eliminating rings 


as the possible troublesome culprits. 
Knowing this, what's the cause 
of the oil-burning problem? 


Answer 

The O ring—or  intake-valve 
packing—is the most likely sus- 
pect. Heat and normal wear some- 
times cause one ring (or more) 
to harden and crack long before it 
should. The brittle ring no longer 
prevents oil from flowing down the 
intake-valve stem into the combus- 
tion chamber; on every intake 
stroke, oil slips into the chamber. 
There it's compressed and burned 
with the fuel-air mix and is then 
forced out the exhaust valve. 
Hence, the bluish smoke when the 
engine is running. 

The solution? Remove the head 
(or heads) and inspect the top of 
each combustion chamber. Each 
chamber that has a faulty O ring 
will probably be black and oily. In- 
stall new O rings on all the intake 
valves. Considering that one or 
more have already deteriorated, 
there's a fair chance that the others 
are ready to wear out, too. 


d Noise from engine 


When the engine is running, 
clicking sounds from under the hood 
are clearly audible, even with the 
hood closed. Acceleration is poor 
and general performance is down. 
When you first heard the clicking, 
you noticed a decrease in the car's 
performance, too. As the noise wors- 
ened, the engine got sicker. 

You raise the hood with the en- 
gine running and there's no doubt 
about where the clicking is coming 
from—under the valve cover. Shut- 
ting off the engine, you remove the 
valve cover and start the car again. 
The clicking is really loud now. 
And it's obvious why. The push- 
rods are banging against the rocker 
arms. The engine is equipped with 
hydraulic lifters; there should be no 
valve lash at all. 

'To eliminate valve lash you tight- 
en down the adjusting screws on the 
rocker arms, following service man- 
ual procedures, and the noise quiets 
only slightly. Some of the screws 
are tightened as hard as they'll go, 
and there's still lash. 

What would you suspect now? 


Answer 
Suspect the camshaft. Its lobes 
are probably worn. As a result the 
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lifters aren't being pushed up high 
enough to raise the pushrods their 
full distance. Tightening the adjust- 
ing screws won't solve the problem 
if the lobes are worn severely. How 
can you be sure that the camshaft 
is the culprit? After taking up the 
valve lash as much as possible fol- 
lowing service manual directions, 
look along the rocker arms and 
note how much the pushrods lift 
up and down. If some don't lift as 
high as others, suspect a worn 
camshaft. A worn camshaft can't 
be repaired, it must be replaced. 
Don't try to do it yourself unless 
you're an expert. 


Engine performance 
suddenly 


deteriorates 

You halt at a stop sign and the en- 
gine's performance drops abruptly 
as you accelerate away. It's as if 30 
hp suddenly disappeared. When you 
get home you raise the hood, deter- 
mined to find out why. 

Pulling the spark plugs, you see 
they're clean and gapped to spec. 
Removing the fuel line at the carb 
reveals the carb is getting plenty of 
gas when the engine turns over. 
Looking down in the carb and 
opening the throttle reveals a stream 
of gas spraying out of the jet, so the 
accelerator pump's okay. 

Next you check the timing with a 
timing light, and discover that it's 
retarded. After resetting the timing 
to service manual specs, you unhook 
the timing light and take the car 
out for a test drive. Surprisingly, 
performance is still bad. Back home, 
you hook up the light again. The 
timing's okay. 

Maybe the valves or rings are bad. 
No. A compression check reveals 
compression to be within specifica- 
tions spelled out in the manual. If 
valves, rings, ignition, and fuel sys- 
tem check out okay— what's wrong? 


Answer 

The timing chain—perhaps the 
sprocket also—is worn, and the 
chain has jumped, causing the 
valves to open and close out of 
phase with the crankshaft. When 
the chain jumped, the engine's ac- 
celeration and power abruptly de- 
creased. Although twisting the dis- 
tributor allowed you to bring the 
timing mark back to spec with the 
timing light, that did not bring the 
crank shaft and valves back in 
phase. 


Solution? Replace timing chain 
and sprocket, if both are worn. 
This is a major job, so unless 
you've got the tools, mechanical 
savvy, and a service manual, let 
a qualified mechanic do it. 


Rough idle, 
no power, poor 


acceleration 

A year ago, your cousin bought a 
new car. You took it out for a test 
drive. It started easily, accelerated 
well, and generally performed as 
you would expect a new car to. 

Now, a year and 15,000-miles 
later, he tells you a sad tale. The 
car is no longer performing well. 
When you take it for a drive this 
time you find it accelerates poorly, 
seems to have little power, and idles 
roughly. You're amazed that per- 
formance has deteriorated so dras- 
tically in only 12 months. 

You don't need a road map to 
tell you the valves are bad. Timing, 
spark plugs, and the ignition system 
check out okay. When the engine is 
running, gas spray comes out of the 
carburetor and there's a lisp at the 
carb and tailpipe. A compression 
check reveals wildly different read- 
ings between the cylinders. (If rings 
and valves are good, a general rule 
of thumb is that the lowest cylinder 
should read 75 percent of the high- 
est cylinder.) 

Back home in your garage, you 
remove the heads. Sure enough, the 
engine is suffering from a case of 
burned valves. It's suffering from 
something else, too—dirty oil. The 
oil is black, gummy, and sludgy. 
What caused the burned valves? 


Answer 

That black, sludgy oil is a sure 
indication that the car is way over- 
due for an oil change. And maybe 
the oil was never changed at all. 
When oil isn't changed regularly, 
sludge builds up in various parts 
of the engine, especially around 
the valves. This allows varnish to 
build up on the valve stems, which 
in turn decreases the tolerance be- 
tween the valve stems and valve 
guides. This makes the valves want 
to stick and not seat properly, 
which results eventually in burned 
valves. 
. The solution here: do a valve 
job, change the oil, remove the 
sludge, and in the future change 
oil as frequently as the owner's 
manual advises. Gs) 
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Turn Your Portrait Photos 


You paint with oils... and a 
little help from an argon 
laser, a color scanner, and a 
trio of computers 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


íl don't know much about art, but 
I know what I like. And I like 
Personal Paintings, a paint-by-num- 
bers portrait system from General 
Mills. Personal Paintings let me 
create the portrait you see across the 
page—not a bad job for my first 
effort with oils. I’m sure you could 
do just as well. Here's why: — 

All Personal Paintings are based 
on photos. You send a color slide or 
print—it must be a portrait—off to 
Personal Paintings in Toledo, Ohio. 
Then space-age technology takes 
over to turn it into a prenumbered, 
16-by-20-in. “canvas.” How is this 
done? With gear developed by Itek 
Corp., the folks who designed similar 
photograph-analysis systems for 
NASA. 

First your photo is rephotographed 


on 70mm film. This allows for color 
correction, and converts the original 
to a standard size for the color 
scanner. This  scanner— working 
much like a TV picture tube—tracks 
back and forth across the 70mm 
image. It analyzes a total of 16,000 
points, determining the color of each. 
The information goes on to a com- 
puter, which stores and analyzes the 
findings to determine what color 
paints you'll need, and how much 
of each. 

At the same time, another com- 
puter directs a laser beam over a 
sheet of photographic paper (this 
will be your *canvas") sketching out 
an enlargement of what the scanner 
sees. Color guidelines and paint code 
numbers are also printed onto the 
paper at this time. 

Finally, the photographic paper is 
developed and mounted on a heavy 
backing panel. The computer-as- 
signed jars of paint are assembled 
and boxed along with the canvas, a 
pair of brushes, instruction booklet, 
and a practice panel ... as well as 
your original photograph. This box 
is then mailed to your home. 

Now the fun begins. When you 
take your first look at the prenum- 
bered canvas it’s going to seem 


Three steps: From photo to paint kit to finished portrait 


Your photo's first stop on the road to becoming an oil 
is Toledo, Ohio. There, Chroma-Guide equipment 
developed by Itek Corporation analyzes the photo, and from 
it derives a paint-by-numbers canvas. The Chroma-Guide 
installation includes a rephotography camera (rear), color 


painting 


scanner, computers, and an argon laser. 


into Paintings 


complicated. Don’t let it scare you. 
Get out the practice panel and the 
instruction booklet—it's very clear 
and easy to understand—and go to 
work. The practice panel is a small 
section of a girl's face, and when 
you've finished it an hour or two 
later, you're ready for the real thing. 

Using the same techniques you've 
just practiced, start on the canvas. 
The techniques? Simple. Pick an 
area to start on—I picked the face— 
and analyze it. What's the lowest 
color number printed in that area? 
For a face it's usually “1”. So open 
jar “1”, and with your brush, fill in 
all the color blocks numbered “1’’. 
Move on to number “2”, and so on. 
Keep it up until the area you're 
working is completely painted. 

Up to this point you've simply 
been taking orders from a computer, 
putting paint where it told you to. 
Now you're ready to put your own 
artistic ideas into play. Look at what 
you've done. Distinctly blocky, right? 
Blending will smooth it out. To 
blend, you just soften the edges 
between adjoining color blocks with 
a clean brush. Easy to do, but also 
easy to overdo. So you should work 
carefully, and check your progress 
as you go against your original 


Here's what you get in the painting kit: a 16-by-20-in. 
prenumbered canvas, a pair of brushes, instruction booklet. 
practice panel, and jars of paint. The canvas — actually 
a photographic print — has a semi-matte surface that's easy 
to paint over. Only a few of the paints are shown here. 


Price? $20 from Personal Paintings, Box 123, Toledo 43695. 


Oil portrait at right was made 
by author on his first try, using a 
paint-by-numbers canvas derived 
by computer from the slide above. 


photo. When you've blended 
the first area, start painting a 
second. From 10 to 20 hours 
are required to do 1t all. 

The quality of your photo 
affects the quality of your 
completed painting. I was a 
little disappointed that the 
color scanner failed to pick 
up differences in color be- 
tween my wife's hair and the 
background of fall leaves. But 
the lesson is clear: Look for 
strong color contrast between 
subject and background in 
your original. 

Another thing: The scanner 
doesn't always pick up fine 
details. It missed the high- 
lights on my wife's hair. No 
problem. Add those details 
after the painting is finished. 
By that time you should have 
learned enough about paint- 
ing to improvise. Os 


Small section of prenumbered 
canvas clearly shows the numbered 
paint blocks and laser-drawn sketch 
based on your photo. The sketch 
serves as an extra guide to supple- 
ment the color blocks. Author 
found he could disregard sketch. 


! i¥ | | e 
3. ERT. 1 
jai i 3 € | r 
3 8 oF ie l 
ZA ! 3. | j 
gar Pu a Y. e = 
MA cT RET d^ 
t oq SaaS 
E: NN TOW EH 
era E INC, $i sl -i 
pU S Sat TU FERE “Th? 


LA Sta 
SIE 213 
NE BUE 


Face section with paint in place——but 
before blending—looks like this. The effect is 
pleasing but blocky. To smooth it out you 
soften the edges between color blocks with a 
clean brush. Blending allows you plenty of 
freedom for artistic expression. If youre not 
sure of yourself, keep blending to a minimum. 


Blended face section looks like this. 
Author decided to experiment at this point 
and overblended the mouth, giving it an 
artificial, "airbrushed-photo'' look. Solution? 
He wiped all paint off the mouth and started 
over, as advised by instruction booklet. Final 
result appears in finished portrait, above. 


IMPROVE YOUR HOME 


Beginning here: 
21 pages of home- 
improvement ideas 


Fun decks for all seasons 


Outdoor living is nearly upon us, again. This could be 
your best season yet if you invest some energy (and cash) 
in one of the most rewarding home improvements you can 
tackle: adding—or improving—an “outdoor living room.” 
We've planned a broad choice of decks (below) for your 
selection, plus other projects to better alfresco lifestyles. 
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Tabas deck (right) 
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Expanded decks for a tract house (p. 122) 
Decks with slatted canopies (p. 124) 
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Barbecue Deck 


A good eye for an angle can be a big help 
when you put together the notched and 
mitered pieces of this convertible sun deck 


By ROSARIO CAPOTOSTO 
PHOTOS BY AUTHOR | ART BY CARL DeGROOTE 


A aa can add a new dimension to your backyard scene 
with this gem-like raised deck. It offers a warm wel- 
come for a family cookout or friendly conversation. The 
hexagonal floor plan puts everyone in a good position— 
no straight lines of seats means no one's in a corner. 

Boisterous children and their friends will find the 
deck serves well as a hangout. You'll agree if you locate 
it a reasonable distance from the house. Conversely, 
a set-off site can provide adults with a quiet retreat. 

'The design stresses comfort as well as coziness. Add- 
ing to the hex seating plan, the slightly angled benches 
and backs provide better back support than square 
arrangements. 

For a novel touch, there's the flip-top canopy. With 
the hinge line running roughly north/south, two people 
with 14' “window poles" can position the half-hex top 
to get shade or sun. You make the canopy by weaving 
plastic chair webbing inside a double wood frame. 

A built-in counter—hex-shaped, of course—sets off 
a kettle grill (with legs removed). To make the well in 
the counter fire-safe, it is lined with brick. The counter 
top consists of bluestone set in mortar. Be prepared to 
cook for a crowd—the 14’-diameter deck seats a dozen 
easily, 15 in a pinch (or a squeeze). 

Because of its outstanding durability, Wolmanized 
pressure-treated lumber was chosen for this deck. It’s 
ordinary construction lumber impregnated with solu- 
tions of stable metallic oxides that are reduced by 
wood sugars to form insoluble precipitates in the wood. 
Every cell in the wood, thus treated, resists fungi, ter- 
mites, and weather decay. Such lumber isn’t new— 
mine timbers have been similarly treated for years. 
What’s new is its use by homeowners, who have to 
make some effort to get it because few local yards stock 
Wolmanized lumber; they order it for you. Cost is a 
bit less than twice what you’d pay for untreated wood. 

When you order Wolmanized lumber, do so well in 
advance. Small orders are often accumulated to fill a 
rail car to a given region, so shipping may be delayed. 
This might be an advantage: Due to a pressing publica- 
tion deadline, I was forced to use wood a few days after 
treatment; boards were still practically dripping wet, 
which slowed cutting and handling. Given a chance 
to dry thoroughly, treated lumber is no problem. 

Getting started. The finished deck is quite heavy 
and need not be anchored. But for firm, level support 
it rests on seven poured-concrete footings. You locate 
and level the forms for these pads with the aid of the 
partially built main hex frame of 2”-by-6” lumber. So 
start with that. 

Cut 30-degree-angled notches halfway through the 
centers of two 14’-long 2-by-6s. After making two cuts 
with a tilting saber saw, knock out the waste with a 
chisel. While you have the saw set up, cut another 
2-by-6 in half and point one end of each piece by mak- 
ing two 30-degree cuts. The two notched planks fit 


Continued 
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Flips Its Top for Shade 
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Sunny exposure is optional in this backyard entertainment center. ABCs of conversion are demonstrated in these three photos. 


You'll flip when your guests call for shade— with the aid of Shaded ease is appropriate for dining. Charcoal grill sets 
two poles. Details for storage wall in background— next month. safely into brick-lined pit in the stone-topped center counter. 


— " J 


aire, tei 


Hexagonal pattern repeats in table, 
floor, seats, and top. Hex seating pro- 
motes conversation because no one is iso- 
lated in a corner. Can hold up to 15. 


into an X and the two pointed pieces 
form the third and sixth spokes of 
the base. 

Already you can see that angles 
get a big play in this project. To suc- 
ceed you'll have to be reasonably 
accurate. A few simple jigs help. To 
start, you'll need a full-size equilat- 
eral triangle of 1l-by-2s for setting 
the spokes of the base. 


Basic frame starts with two 2-by-6 
planks notched by means of angled saw 
cuts and wood chisel. Two more spokes 
are pointed to fit into center for hex. 


Polyethylene sheet draped over con- 
crete pads prevents weeds from growing 
up through deck. Border of on-edge 2- 
by-4 in trench contains poly and gravel. 
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Sunshade top is woven from lawn chair 
webbing, sandwiched between two frames 
of 1" lumber. Top flips on hinge of gal- 
vanized conduit fed through eyebolts. 


To use the jig you drive a nail 
through the exact center of one point 
on the triangle and into the center 
of the base X. Pivot the jig to equal- 
ize the spacing between spokes. If 
you don’t get six perfect alignments, 
your jig is off; make another! The 
jig also acts as a large beam compass 
to mark each spoke for locations of 
cross-members. Then add inner and 


Equilateral triangle makes sure spokes 
are evenly spaced, and acts as large 
beam compass to mark positions of cross- 
members. Jig, spacing must be accurate. 


Set angle of uprights with larae jig, to 
be accurate. Clamp first, then drill for two 
bolts. Wrong angles will spoil appearance 
and make assembly more difficult. 


Doubler blocks 


Jigs replace the square 


outer “rims” with 20d hot-dip galva- 
nized nails. The base is now strong 
enough to move and stil light 
enough to handle. 

Setting the foundation's pads. 
Make the seven forms—bottomless 
boxes—of scrap hardboard or ply. 
The center pad measures 16” square; 
the six spoke supports, 6” by 16”. 
Height should be at least 8” and 
more for the taller footings on the 
low side of sloping ground. Tops of 
all forms should be an inch or two 
above the highest ground. Use the 
base as a template for locating the 
holes. 

By temporarily propping the base 
in position and level, you can deter- 
mine the height for each pad. Or you 
can use a line level between forms. 

Level forms individually, fill with 
concrete, and scrape the excess flush 
with the top of each form. When the 
concrete dries, strip the forms and 
backfill with dirt. 

You can save the grass from the 
deck site by shaving the sod in a 16’ 
hex. A mowing border of 2-by-4 lum- 
ber set in a 14”-deep trench anchors 
the polyethylene and helps contain 
the gravel dressing. Six corner cleats 
of tempered hardboard fasten it. 
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hand) are 
nailed to spokes, then cross-members are 


nailed to both. Level the base with shims 
under spokes, as shown, before nailing. 


Compound angles at ends of seat backs 
tend to slip. Clamp securely and drill pilot 
holes before you nail. Make the four 
frame sections individually. 
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when it comes to lining up hex framing and hopper joints 


As you work from the base up, 
angles become even more important. 
Another large jig, an obtuse triangle, 
sets the 10-degree angle of the back- 
support posts. These verticals must 
be angled accurately or the canopy 
will not rest evenly in both posi- 
tions. Tack-nail the jig to each spoke 
as you position each vertical. Clamp 
the vertical to the spoke, then drill 
for two bolts. 

To permit strong through nailing, 


as opposed to toenailing, the plan 


calls for making four individual side- 
wall frames. 'The fifth (center-rear) 
section is toenailed to the others. 
Make four frames. Temporarily 
remove one of the double verticals 
to give you working room, and add 
the upper and lower horizontal 
pieces. These pieces have compound 
angles on each end and tend to slip 
when nailed. Clamp scrap blocks to 
the verticals and clamp the hori- 
zontals to those blocks. Drill pilot 

holes so the nails don't go astray. 
With the two cross-members se- 
cure, unbolt the frame from the base. 
Add the center supports while away 
from the base. Repeat for the other 
three frames; rebolt all on the base. 
Continued 


Footing locations are best found from 
partially completed base as full-size tem- 
plate. Level the bottomless forms with 
each other about 1" above high ground. 


Seat supports at end and center are at 
different angles, so they assume differ- 
ent pitches. Align fronts of seats with 
long straight edge, level before nailing. 
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DETAILS OF BARBECUE PIT 


MATERIALS LIST 


Wolmanized lumber: Stain, Woodlife (for T1-11) 


l pe 18'2x6 Galv. pipe and thin-wall conduit 

11 14'2x6 Hex bolts, eye bolts, galv. nails, plated 

64 xe 8'2 d screws (No. 8-114"), 15"-sq. hardware 

30 pc 12° 2x 4 cloth — : qa 

6pc8'1x3 Bricks, mortar mix, gravel, plastic sheet 

7 pc 10' 1x 3 (heavy-duty) 

2 18 1x3 Lawn-chair webbing: 

ndis 21 lengths 17' 

3pc 10 1x2 52 lengths 7' (or equiv. in bulk rolls) 

5 pc 4' x 8' T1-11 panels (5&" thick) Kettle grill 
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You're mason and weaver as well as carpenter before you complete the deck 


Lay floorboards '5'" apart. Cut one end 
of each at 30- dies angle and place 
these ends on centerline of one spoke. 
Mark center of next spoke on boards. 


Brick well rests on platform that brings 
top course flush with frame. Hardware 
cloth, nailed to wood, goes above and 
below brickwork, also supports stones. 


with fauter, büt acilalegtnn saw and dado 
blade work faster. Make second frame 
right on top of first for exact duplication. 


Stone top, - thick, 


Seat backs of 2-by-4s have compound 
angles on some ends (plans give de- 
tails). Section opposite entrance is toe- 
nailed between frames already set up. 


is bedded in mor- 
tar on top of bricks. Cardboard patterns, 
traced onto stone before cutting with 
masonry wheel, ensure uniform grouting. 


Weave canopy of -—— webbing, Fee 
strands first. Pull tight as possible, use at 
least four mone! staples at each end. 
Screws hold second frame over staples. 


Bore the overhead 2-by-6 beam 
for the canopy-hinge eyebolts, then 
clamp it in position between the 
doubled uprights. Bore two holes in 
each end and bolt. 

Seat supports next. First notch 
each vertical with a saber saw and 
router or chisel. A notch permits 
solid toenailing without slipping. 

The length of 2-by-6 between the 
main spokes is off-center the thick- 
ness of the vertical seat support to 
permit nailing from the side. 

Because of its different angle 
with respect to the seat, the center 
horizontal support is shorter and 
more steeply pitched than the end 
support. It is necessary to line up 
the seat supports carefully with a 
long straightedge and a level—before 
final nailing. 

An easy way to handle floor 
boards: Cut 30-degree angles on one 
end of a set of boards and lay them 
in position 144” apart. Draw a line 
on the waste ends centered over the 
adjacent spoke. Since boards must 
be nailed near the ends, bore pilot 
holes to prevent splitting. 

Handle seat boards the same way. 
Seat-back ends require compound 
cuts that can be done on a portable 
saw, but a radial-arm saw is faster. 
Note that the horizontal seat backs 
are flush to the outside of the verti- 
cals. By their angle, then, the ver- 
ticals project a bit toward the in- 
side. Thus some stock must be 
shaved from the main uprights to 
permit seat backs to line up flush. 

The pit bit. The center counter 
for the barbecue pit is built up sepa- 
rately on a 2-by-6 base. 'This method 
permits direct nailing through the 
bottom for neat, sturdy work. Build 
the table frame and set it in place, 
then add a raised floor of 2-by-6s or 
2-by-4s (or both) to support the 
brickwork. Your specific grill will 
determine the height of brickwork. 

Nail 144" hardware cloth to the 
support and bed it with mortar. Be 
sure to leave a few drainage holes; 
continue these through the wood by 
drilling when the mortar has set. 

Follow with a “circular” wall of 
brick flush to the top of the frame. 

The ultimate top surface of the 
table is defined by a loop of hard- 
board projecting 11%” above the 
brick and a border of 1l4"-by-92" 
lumber nailed flat around the outer 
edge. Wedge the edu gend circle 1 in 
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Plans for Barbecue Deck Detail Compound Angle Cuts and Assembly Jigs 
Our large-size plans give you additional instructions and drawings. Since this is a detached structure, you may have to file a 
set for a building permit. Send $4.75 to Popular Science Plans, Dept. 34, 355 Lexington Ave., New York, N.Y. 10017. Plan 5567. 
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The Double-Decker 
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Second in our monthly series of plans—in association with 
architect Robert Martin Engelbrecht and V-PAC Council— 
here's a three-bedroom house for any waterside lot 


T he architect christened his second 
home for us '"The Salt Marsh," so 
our color rendering depicts a bayside 
setting with the front deck serving 
as a boat dock. Yet, since this house 
adapts to a variety of settings, we 
prefer our broader title. It has a dou- 
ble meaning: There are, indeed, two 
deck levels; and the sleeping areas 
are also stacked. 

'That front deck, flanked with slid- 
ing patio doors from master. bedroom 
and dining areas, neednt be a 
dock—it might overhang a ski slope, 


or be laid on flat ground as a ter- 
race. The canopy deck, above it, pro- 
vides privacy—ideal, the architect 
points out, for au naturel sunbaths. 

The plan of the main level is a 
big H, with plumbing and traffic 


cores forming the crosspiece. A stair- 
way spirals up from this entry to a 
bunk loft (it’s ideal for children or 
unexpected guests that overflow the 
downstairs bedrooms). The low en- 


tryway contrasts with the high, 
slope-ceiling areas at both sides. 
Though the house is small (and 


economical to build), space is ex- 
panded by thrusting windows and 
fireplace beyond the wall line, 
creating exterior interest as a bonus. 

The house sketched here is over a 
crawl space. That front foundation 
wall doubles as a retainer for land 
fill, letting you perch the house at 
waters edge or even projecting 
beyond..The working drawings offer 
several alternate foundations, includ- 
ing slab-on-grade or full basement. 


B Plan of the Month w 
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How to order your plans 

"Salt Marsh” study plan—$1; V- 
PAC Guide (catalog of all plans in 
series, plus building tips)— 52; one 
set of blueprints—$25, three sets— 
$35. Remit to: PS Vacation Plans, 
Box 622, Princeton, N.J. 08540, 
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TNT PS Buyer's Guide 
to Above-Ground 


Want to beat the heat this summer—right 
in your own backyard? You can get your 
whole family wet for as little as $300 | 


= eun A He eae tri By RICHARD DAY 

DONNE. cocos c LN I. 1973 your year for backyard swimming? For as lit- 
| tle as $300, your family can be swimming by next week- 
end. The money gets you one round, 18-foot-diameter, 
vinyl-lined above-ground swimming pool, plus all the 
equipment to start using it. Or, if money’s no object, 
you can easily go over $5000 for a luxury model. 

Millions of Americans are already in the swim, with 
something like a million in-ground pools and three mil- 

| | 2p" $ lion above-ground pools in the nation’s backyards. 
Bilmor's Cavalcade pool sports two-foot-wide California Above-grounds are do-it-yourself pools, most of them 


redwood decking, plus a four-foot patio on one side. Steel installed by their owners. Each pool's parts come boxed 


structural parts are galvanized, to retard corrosion. so compactly that you can squeeze the whole thing in 


Signature series of Esther Williams all-aluminum on- oval pool is $2995. Deck, railing, carpeting, and other optional 
ground pools is do-it-yourself line. Basic kit for 12-by-18-foot equipment may be added to create a luxury swimming pool. 
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All-aluminum Weath- 
erking pool comes com- 
plete with deck, railing, 
and lift-up safety access 
ladder. Price of 12-by- 
20-foot pool is $2800. 


the back of the station wagon and unload easily, too. 

Getting wet is a cinch. Pick up your pool, tote it 
home, and decide on a level spot in your yard. How 
soon you'l be swimming depends on how much pool 
you buy, how much site work must be done, and how 
much help you have. Allow at least a full weekend to 
erect a small round pool, more for any size oval. 

Above-grounds come with a lot of advantages besides 
economy: Building permits are seldom needed; they're 
largely free of property taxes; site disturbance during 
erection is minimal; and the pool's four-foot walls form 
built-in barriers to accidental entry. 

In-ground, on-ground, above-ground? While pool 
makers are fairly well agreed on what an in-ground pool 
is, there is great disparity in defining “above-ground” 
pools and what are called “on-ground” ones. I like the 
National Electrical Code version: An above-ground 
(A-G) pool is one that's built on top of the ground and 
simply constructed so it's portable. An on-ground (O-G) 
pool is also built on top of the ground, but it usually 
has an attached patio deck, railings, and stairs. ( Above- 
grounds can have these, too, but the extras are sup- 
ported separately from the pool.) Because of the labor 
involved in moving it, an on-ground pool is considered 
fixed." 

The above-ground pool’s structure consists of vertical 
columns resting on flat metal bases that are linked by 
slim bottom rails. Heavier seat rails join the columns at 
the top. Sheet-metal sidewalls ride the bottom rails to 
brace the vinyl liner that slips over them all around. 
The liner rests on a prepared subbase, fine sand usually. 

On-ground pools are built around a structurally rigid 
metal box that is vinyl-lined to hold water. The decks 
and cantilevered perimeter walkways most often are 
supported from the sides. They’re the closest equivalent 
of a landscaped in-ground pool. (This article excludes 

Continued 
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New shape for pools is Olympiad's hexagonal, an all- 
aluminum job. Comes in two sizes, 14 by 24 and 20 by 32 
feet. Pool is rigid box; decks, railing, and bracing attach to it. 
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Classic, one of Sharkline's low-priced line, sells for $125 
and up (pool only}. All of this manufacturer's pools feature an 
all-aluminum bottom channel to fight corrosion around base. 


Muskin's Catalina oval pool will fit nearly any size lot. It's 
only 10 by 15 feet but takes the whole family. The 314-foot- 
deep pool costs $103.89. It has a narrow top rail. 
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Oval above-ground pools, like this 25-by-15-foot Muskin 
Hampton Oval, cost more per square foot of swim area than 
rounds. But this shape fits narrower lot. Model shown: $344. 
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ROUNDUP OF ABOVE-GROUND & ON-GROUND SWIMMING POOLS (4' min. depth) 1973 Models - 


Seat Oval- 
Pool make, model — rall Round Structure Deep end avail. 
e Muskin Corp., 225 Acacia St., Colton, Calif. 92324 — 
Greenbriar 6" R,O Steel On ovals 
Hampton 6” R,O Steel On ovals 
Concord 4" R,O Steel 
Catalina 115" R,O Steel 
Chateau 6" R,O Aluminum On ovals 
& Coleco Industries, Inc., 945 Asylum Ave., Hartford, Conn. 06105 
Aquatique 6" R,O Steel On oval 
Woodstone 6" R.O Steel 27' R, some 0 
Endura 6" R,O Steel 27" R, big O's 
Continental e" R.O Steel 
Triumph 4" R,O Steel 
Jamaica 314” R, 0 Steel 
Regency 214" R,O Steel 
Contempora 6” RO Aluminum 27’ R, O's 
e Bilnor Corp., 300 Morgan Ave., Brooklyn, N. Y. 11211 
Colonnade 24" wood R Steel 
Cavalcade decking O0 
Gentry 6" R Steel 
Cavalier 0 
Carousel 6” R Steel 
EI Capitan 0 
Norfolk 4" R Steel 
Suffolk 0 
Balcony 2" R Steel 
Celebrite 0 
Valiant lla” R Steel 
Sungleam 7" R Aluminum 
Ovalbright 0 
è Atreo Mfg. Co., Inc., 140 Third St., Brooklyn, N. Y. 11232 
South Seas AA 6" R.O Aluminum 
Rosetta RR 6" R Aluminum 
e Seaspray-Sharkline Inc., 431 Bayview Ave., Amityville, N. Y. 11701 
Devon 6". Oval Steel-alum. 
Starliner 6” R Steel-alum. 
Brighton 
Aristocrat 6” R Aluminum 
Roxbury 6” 0 Steel-alum. 
Classic V.I.P. 3" R.O Steel-alum. 
e Western Auto Supply Co., 2107 Grand Ave., Kansas City, Mo. 64108 
2EU2108 142" R Steel 
2EF series 21/5" 0  ' Steel 


landscaped pools because they're more expensive and 
complex than A-Gs or O-Gs.) 

As you might guess, the above-ground pool costs 
considerably less than the on-ground because of its sim- 
pler, lighter construction. You can spend $100 to $800 
for an above-ground pool big enough and deep enough 
for adults to swim (but not dive) in. These are the ones 
we'll talk about. Similar pools are made in smaller sizes 
and less than four-foot depths, on down to kiddy 
splasher pools. 

For good swimming, a pool must be four feet deep. 
Many A-Gs and most O-Gs come with expandable 
liners permitting hopper-shaped deep ends of seven- or 
eight-foot depth. An expandable liner—often called a 
vari-depth liner—costs only about $40 more than a con- 


Aluminum box of Olympiad kit is assembled first. Walks 
are then bolted on and angle braces installed for support. 


Appearance—Equipment 

Early American-contemporary "'shake'' wall $216.67 
Candy-stripe wall $195.56 
White-painted wall $148.33 
White-painted wall $120 

Anodized diamond-embossed wall ptd. blue $222.78 
Two-color striped wall $290** 

Stone masonry design printed on wall $380** 
Golden-nugget-printed wall, vinyl-cased parts $420** 

Striped wall, accented columns $320** 
Stone-wall design $250** 

Printed weave design on wall $230** 

Painted wall $210** 
_Two-color wall with feature-strip $430** 

Ptd. wall, w/deck, patio, rail, ladder $1236** (24’ R) 
Grille-printed wall, 12" carpeted ledges $317** 
Stone-patterned wall $263** 

Painted wall $217** 

Painted wall. Rounds have 12" x 10' rdwd deck $210** 

Painted wall $154** 

Diamond-embossed wall, carpeted seat rails, accented columns $354** 

Decorative anodized blue wall, feature-strips $275 
As above w/22' carpeted deck, 18" walk, rail $1300 (24' R) 

Ptd. wall, accented cols., al. bot. rail & base $812** (25'x15") 

Striped wall, accented cols, Alum. bottom rail $429** 

& col. bases. Brighton has more aluminum parts $546** 

Anodized alum. wall and cols. w/accent stripes $633** 

Embossed alum. wall, cols. accented-striped $929** (25'x15") 

Painted wall, others optional $337** 

Ptd. wall. With filter, ladder, footbath $339.95 

Ptd. wall, tubing framing $212.95 (18'x12") 


stant-depth one, and adds to swimming enjoyment by 
increasing the pool's gallonage by about one-third. 

Round above-grounds are the most popular. Standard 
diameters are 12, 15, 18, 21, 24, and 27 or 28 feet. A-Gs 
also come in oval and other shapes from 15-by-10 to 
40-by-16 feet. O-G pools tend to be hexagons or octagons 
from 20 to 25 feet across, or rectangles 12-by-12 to 
40-by-16 feet (see chart above). 

What size do you need? Your best choice depends 
on the size of your family and whether or not you want 
the pool as a center for family entertaining. Available 
space is important. 'The most-popular pool is the 18-foot 
round. In ovals, the 30-by-15 is most popular. But this 
is what other people choose. 

The minimum practical pool size in terms of swim- 
ming area, according to the National Swimming Pool 
Institute, is about 300 square feet. This calls for a 
21-foot round or a 27-by-12-foot rectangular model. For 
big splash parties you could easily use twice that swim- 
ming area, calling for the largest rounds, ovals, and 
rectangulars. One rough guide: Provide at least 36 
square feet of swimming area per swimmer. 

Your best buy per square foot of swimming area is a 
round pool. Its shape makes its sidewalls self-bracing 
against outward water pressure. Thus only a minimum 
of side-bracing is needed to make the pool into a rigid 
structure. Rectangular and oval pools need sturdy side 
braces to hold in water pressure along the straight side- 
walls. The required bracing adds to pool cost without 
increasing swimming area. 

As an example of the savings possible, the 18-foot 
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| Seat Oval- pones List price 
Pool make, model rail Round Structure Deep end avail. | Appearance—Equipment (18' round) 
è Medallion Pool Corp., 3 Sidney Ct., Lindenhurst, N. Y. 11757 
Gulf Stream 6" R.O  Steel-alum. Opt. Printed vinyl-laminated wall NA 
- Continental 6" R Steel-alum. Opt.* Vinyl-laminated wall, many opt. alum. parts NA 
Ultra e" R Steel-alum. Opt.* Ptd. wall, opt. alum. parts, mosaic liner NA 
Grecian Medallion All aluminum w/mosaic wall 
Aqua Oval B" 0 Steel Opt. Ptd, wall. Choice of alum, parts or all alum. NA 
Super Oval 4" or alum. NA 
Custom B" R Steel-alum. Opt.* Reversible ptd, wall, two colors, embossed alum. opt. NA 
Super Steel 4" R,O Steel Opt.* Reversible white or turq. ptd. wall on steel; - NA 
Super Aluminum : or alum. wall, cols., & trusses alum. on alum. NA 
Mariner 115" R,O  Steel-alum. Opt.* Ptd. wall, al. top and bottom rails NA 
Mariner Oval | 
Medalist Mariner 115" 0 Steel-alum. Opt.* Ptd, wall, opt. aluminum wall & other parts NA 
e Esther Williams Swimming Pool Co., 9000 River Rd., Delair, N. J. 08110 
Signature 6” RO Aluminum With carpeted patio, walk, fence, filter, etc. $2995 (30'x15") 
Americana 6" RO Aluminum Aluminum wall $480 (21' R) 
Mardis Gras (On-ground) Aluminum Yes (Same as Signature line but rectangular) $2995 (20'x12") 
e Weatherking Products, Inc., P.O. Box 231, East Greenwich, R. |. 02818 
All-Aluminum (On-ground) Aluminum Yes With patio, walk, carpeting, rail, skimmer, etc. Rectangular. $2800-$5000 
Rotunda (On-ground) Aluminum Some (Same as above, but some are oval) (installed) 
Rotunda Oval 
e Green Hammer Metal Products Co., 15 Richboynton Rd., Dover, N. J. 07801 
Dasis (On-ground) Aluminum i With patio, walk, rail, filter, skimmer, etc. $2800 
è National Pool Builders Inc., 205 Route 22, Green Brook, N. J. 08812 
Olympiad (On-ground) Aluminum Six-sided. With patio, walk, rail, filter, etc. $3895 (21'x14" 
installed) 
e Royal All-Aluminum Swimming Pool Corp., 2650 Haddonfield Rd., Pennsauken, N. J. 08110 
Crown (On-ground) Aluminum With carpeted patio, walk, rail, filter, etc. Octagonal $2500-$5000 
Crest (On-ground) Aluminum (Same as above, but oval) NA 
Camelot (On-ground) Aluminum (Same as above, but rectangular) NA 
Castle (On-ground) Aluminum (Same as above, octagonal) NA 
e Rogers & Co., Westfield Blvd., Indianapolis, Ind. 46220 
Hi-Lo (On-ground) Steel. With patio, walk, rail, filter, skimmer, etc. $3500-$4500 
(installed) 
e Wilkes Pool Corp., Berwick, Pa. 18603 
Delta (On-ground) Steel-alum. Yes With patio, deck, rail, filter, skimmer, etc. NA 
Temptation (On-ground) Steel-alum. Yes (Same as above, but with mesh railing) NA 
Jolly Giant (On-ground) Steel-alum. Yes (Same as above with twin patios) NA 


*On largest. **No list price, prices are approximate. 


Muskin Hampton Round, a popular circular pool, sells 
(pool only) for $195. Its swimming area 1s 254 square 
feet. To get that much area in the sister Hampton Oval, 
you'd have to go to the 25-by-15-foot model. It gives 
72 square feet more swimming area for another $149. 
Round pools go up easier, too. 

So choose a round pool unless you have reason to go 
some other way; say a limited lot. Not too many back- 
yards can hold a 27-foot round pool plus decking and 
still leave space for other activities. On the other hand, 
a 40-by-16 oval pool with about the same surface area 
as a 27-foot round might fit in well along one side of the 
yard. A sloping backyard may rule out a round pool, 
whereas, by cutting a shelf into the slope, an oval one 
might be installed. If yours is a small backyard, you 
can get a 15-foot round pool or a 15-by-10-foot oval 
model. 'The latter will fit into a 12-foot-wide yard. 

How long will your pool last? 'That depends on 
how well you maintain it and the climate you live in. 
A spokesman for the National Swimming Pool Institute 
says, "A typical installation, if properly galvanized and 
painted, will last for seven to 10 years.” To get the 
most out of your pool, follow the maker's suggestions 
for winterization and storage. Watch for rust spots. 
Scrape and paint them as soon as possible. 

Salty seacoast locations corrode pool walls fast. One 
manufacturer told me that in Florida, near the ocean 
and Gulf, the life expectancy of a steel above-ground 
pool wall is just two years. Dry California and Arizona 
desert locations are easiest on them. 

Eventually every steel-structured above-ground pool 
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will corrode to the point where it has to be replaced. 
For this reason, the aluminum A-G is catching on fast. 
True, aluminum corrodes, too, but it does so much more 
slowly. And the deposits are white, not rusty brown, 
thus are less unsightly. Manufacturers are expanding 
their lines to include aluminum pools. 

And aluminum doesn’t cost much more. For example, 
the $195 Muskin Hampton 18-footer made of steel is 
only $32 cheaper than their 18-foot Chateau made of 
aluminum. In some other makes, the steel/aluminum 
price differential is much greater. An aluminum-pool wall 
will last 15 years. Some are even guaranteed that long. 

A few pool makers offer steel pools with aluminum 
components in the high-corrosion areas such as bottom 


[Continued on page 160] 


Olympiad kit is nearly complete. Next step is to install 
all-weather vinyl liner in a recess in the aluminum coping. 
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Views of winter-closed house show 
why it's called the Lockbox. Deck-shut- 
tering can be adapted to any remote va- 
cation home. Each section needs its own 
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boat winch plus cable fed through brass 
pulleys S-hooked to heavy-duty screw- 
eyes. Only the left winch must be block- 


mounted for handle clearance. 
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Shutter 


Designed to protect the 12-ft. 
window-door of our Lockbox, 
this clever hinged deck seals 


any leisure home from harm 


By AL LEES / Activities Editor 
SIXTH IN THE LOCKBOX SERIES 


L. eisure-home decks should be 
something special—especially when 
your site is isolated and your walls 
boast large (vulnerable) areas of 
glass. Our Lockbox house [PS, May 
"72 and subsequent issues | is an ideal 
example: Hung within poles on a re- 
mote, wooded Pennsylvania moun- 
tain, it prows into its view of 
cascades with an all-glass corner. 'T'o 
leave this house unshuttered between 
visits would invite storm and vandal 
damage. So, built-in protection was 
primary to our plans from the start. 

When I designed our deck, I incor- 
porated the hinged-section concept 
for shuttering, without compromising 
the recreational function a summer- 
home deck must fulfill: It serves as 
an extra room—probably your most- 
used room when entertaining. So I 


Proper footings are vital for 


Excavated footing (poured in Sonotube, 
with anchor bolt at top) is backfilled, be- 
low, by co-builder Ron Nelson. 


built in a spacious perimeter bench 
that doubles as a railing, and ran 
support posts up through the deck. 

A deck that soars 10 feet off 
the ground, like this, calls for sturdy 


underpinnings. For flexibility in as- 
sembly, I didn’t embed deck posts 
(only the catwalk’s light standard), 
choosing instead to anchor them 
securely to below-frost piers, us- 


Hinged shutters winch down (one at a time) on- 
to deck framing to expose wood-framed patio-door 
unit. Hanging shutters slide from smaller windows 
to open house (compare sketch with photo at far 
left, top). Tapered stair (to ground) will be added. 


è 
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IMPROVE YOUR HOME 


ing metal bases, made by Simpson. 
Our ultimate choice for the lumber 
was garden-grade redwood—not only 
for the rustic effect of knots and oc- 
Continued 


an attached, elevated deck; here are three types for different locations 


Ledge footing is chipped into solid rock with cold chisel 
where digging's impossible. Deeper recess, star drilled, at 
center, takes head of short ?$'' bolt for three-piece anchor. 


Embedded post is braced erect within Sonotube set on 
previously poured below-frost footing. 


form was sawn is at left.) Lamp tops Cellon-treated post. 


(Length from which 


Hinged deck sections that double as protective shutters don't keep you 


casional sapwood streaks (a good 
match for our rough-sawn redwood 
Texture 1-11 siding), but for its re- 
sistance to rot and infestation. 

But rounding up what we needed 
proved a problem. We set a delivery 
deadline of Labor Day in order to 
complete construction for photogra- 
phy before snowfall. Only by solicit- 
ing help from California Redwood 
Assn. were we able to secure delivery 
by mid-October. We learned the hard 
way that in many areas the demand 
for construction-grade redwood has 


exceeded the supply, even though 
major lumber companies increased 
production last year. So, if you plan 
to duplicate this deck—or tackle 
other redwood projects this summer 
—you'd do well to place a firm order 
with your yard right now. Redwood 
may be sold on this kind of priority 
basis from now on—at rising prices. 

Even so, what you get may not be 
choice. Our boards had been badly 
stacked (yards often abuse red- 


wood's weatherability by leaving it 
| Continued on page 156] 
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Cross-buck braces are half-lapped, ap- Notches are cut in deck joists to let in 


plied to shutter between horizontal braces 
with adhesive and four 10d nails. 


Tread ledgers are predrilled redwood 1- 
by-2s glued and screwed to stair string- 
ers (back-to-back for alignment). 


Short section has 2-by-4s for bench 
and rail supports set farther forward to 
align rail with stair post, off right. 
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cross-buck so planks will rest on fram- 
ing. Chisel out between saw kerfs. 


Corner assembly for bench and back 
rail is tricky (see plan view at right). 
Check angle before drilling for bolts. 


Order Lockbox plans 


Detailed build-yourself plans 
for our unique pole house— 
drawn by Carl DeGroote in 
same style as his additional 


details at right—are $15 
(two sets $20) including re- 
print of earlier installments. 
PS Plans, Dept. 34, 355 Lex- 
ington Ave., New York, N. Y. 
10017. Plan 5547: Lockbox. 
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Support for extra deck space is in form of piers—4-by-4 
posts on concrete footings. For footings, dig below frost line 
Use enough blocks to 
reach above ground level, then fill blocks with concrete and 
imbed metal brackets in wet concrete to secure posts. 


_ Expand a Deck for Extra 
Outdoor Living Space 


and stack concrete blocks in holes. 


IMPROVE YOUR HOME 


By STEVEN BRETT 


pé 9’-by-15’ wooden decks built 
onto each home in my Long Island 
development looked good on paper. 
In actual use, that size proved too 
small for relaxed outdoor living. 
Now—three years after the homes 
were built—hardly a single house 


— S how I added an extra 90 square feet 


Flooring for deck is 2-by-6 fir, to match original decking. 
Put it down with galvanized or aluminum nails, finish with a 
preservative for long life. Author's expanded deck is at right. 
Extension begins at the rear legs of patio chair in foreground. 
Railing is a good idea for family with children. 


xe 
digi 


still has its original deck in place. 

Some homeowners added extra 
space in the form of an additional 
patio at ground level. Others ripped 
down the builder's deck and built a 
new one of their own design. I took 
an easy way out. I simply added 
another six feet to my deck, stretch- 
ing it to 15' square. If you have a 
wooden deck that cramps your out- 


to my deck 


door-living style, my solution may 
be your solution, too. 

First step? Remove the existing 
railings and front header to allow the 
extension to graft smoothly into the 
old deck. By working carefully, I 
salvaged the header and railings for 
reuse on the expanded deck. 

Step two—piers and beams. 
Next, you construct solid piers to 


Four more ways to stretch minimal decks on tract houses 


Ground-level deck supplements meager space provided by 
builder's deck in foreground. Original deck has just enough 
space for picnic table and narrow bench built into railing. 
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Partly-extended deck with new stairway to brick patio 
provides plenty of space for outdoor entertaining. Notice how 
shrubs are used to screen understructure of this deck. 


support the extension. For my job I 
needed six piers, a row of three 
spaced evenly along the joint be- 
tween old and new, and another row 
4’ out from the first. This arrange- 
ment let the 6’ extension overhang 
the outer row of piers by 2’ for a 
clean "floating" look. 

Step three—flooring. On top of 
both rows of piers I nailed heavy 


Expanded deck here is nicely accented by new touches 
like angled stairs, circular stepping stones, careful landscaping. 
Attention to details gives deck finished, lived-on look. 
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beams made by doubling up fir 2-by- 
Ss. Across these beams I ran 12', 
2-by-8 joists on 16" centers. These 
joists extended 6' under the old deck 
and were spiked to existing joists to 
provide a strong joint between orig- 
inal and extension. 

Next, the old front header went to 
its new location across the outer ends 


of the extension joists. ‘Then came 


New ground-level wooden patio completely replaces build- 
er's deck in this conversion. Wood-to-ground installations like 
these require the use of wood preservatives or treated lumber. 


the flooring, 2-by-6 fir to match the 
old decking. Replacement or railings 
was simple. The railing posts—or- 
dinary 2-by-2s—were nailed to the 
front and side headers and topped 
off with 2-by-3 rails. 

And the finish? A matching pre- 
servative stain over all the new wood 
assured me that my work would last 


for years to come. PH 
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Decks with 
Slatted Canopie 
Subdue the 
Summer Sun 


DESIGNED BY CHARLES HARRISON PAWLEY / Architect 


When we told Koppers of Pittsburgh we were build- 
ing our barbecue deck (page 108) of their preservative- 
treated lumber, they showed us photos of several strik- 
ing deck projects using the same type of Wolmanized 
stock. We felt these two, from a Miami architect, con- 
tained meat for do-it-yourself adaptation. The main 
feature of each is an overhead sun screen. 


Flat-top canopy for any deck 


LIT | 
5 PLEXIGLAS (TRANSLUCENT WHITE ) 212's SPACED 2" 


2x6 JOISTS I6" OC 6:16 POST 


LATTICE ROOF 
| FOR TYP 6'SPAN ) 


Simple flat canopy is quick and easy way to cover any 
deck. With optional translucent Plexiglas covering, it shields 
you from the rain as well as the sun. Like the canopy below, it 
could be screened instead, top and sides, for bugproofing. 
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Gazebo-style canopy and 
concentric rectangle flooring 
make an eyestopping combi- 
nation. The 2-by-2 decking is 
laid over a network of joists 
similar to roof framing at 
right, but with additional 
members to decrease spans. 


PLAN OF ROOF FRAMING 


to Know 


Everything You Nee 


About Sump Pumps 


How to buy them, install 
them, and keep them ready 
and working for you 


By MACK PHILIPS 


Wein the high water and floods of 
1972, countless tt 1ds of home 
owners from California to Long 
Island and from South Dakota to 
Texas became sump-pump users (or 
needers), many for the first time. 
Not everyone who needed one had 
it. Some that did found their pump 
failing to perform its simple func- 
tion: to turn on when water fills the 
sump, pump it out, and shut off. 
The result: countless messes. But 
it doesn’t necessarily take a direct 
act of nature to put your basement 
in deep water. “Casual” flooding is 
increasing as land is paved over by 
city and highway expansion, which 
reduces soil absorption and increases 
runoff into residential areas. Where 
population growth has increased 
water use beyond the capacity of 
existing drainage systems, water 
often backs up in basement drains. 
And there is always the very real 
possibility of water trouble from 
broken water lines, neglected window 
wells, plugged or fallen roof-eave 
systems. Slab-constructed homes can 
be especially vulnerable to freakish 
water damage when heating ducts 
and services are below the slab. 
Sump pumps, or basement drain- 
ers, as they are also called, are 
specifically designed to protect 
against this kind of water damage, 
and properly installed and main- 
tained, are relatively inexpensive in- 
surance against home a 


described later on, seidential | sump 
pumps are small self-priming puns 
driven by only fractional-horsepo 
motors with a switching device to 
control the pumping cycle. Most are 
Continued 


ALTERNATE, PACKED GRAVEL ASE ree 
ALLOWS WATER. WATER UNDER FLOOR & 


Select the lowest spot in the area 
that you wish to protect— staying away 
from footings and buried pipes. A 
rental jackhammer will simplify the 
job of breaking through the floor. 
Make a circular hole large enough to 
make the crock a loose fit. Place the 
crock, checking it across the top with 
a spirit level. Make sure the top edge 
of the crock is flush with the floor, 


et 
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water- pae scl and subme 
disappear” when installed. 


pedestal, 
ble. All ” 


| 2 BSL IMP PIT is „DIAMETER 
TYPICAL 
POURED-CONCRETE 
BOTTI 


then backfill and grout in place. Let the 
grout set. 

Now you can lower the pump into 
the sump. If you've used a plastic 
crock, put a block under the pump to 
prevent it from wearing through the 
plastic. Final steps? Run in grounded 
electrical service, hook the discharge 
to a suitable drain line (check your lo- 
cal codes), and install a tight cover. 
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required for sump pumps. See the 
accompanying troubleshooting chart 
for help on specific pump problems. 
What makes a good installa- 
tion? First off, local electrical and 
plumbing codes must be followed. 
Electrical service should be 
grounded, separately fused or break- 
ered service directly from the en- 
trance box, with a single three-prong 
receptacle outlet (to discourage 
other use) not less than four feet 
above the floor (to reduce possibility 
of flooding out). If all this sounds 
elementary, consider the fellow who 
heard water running, turned on his 
basement light as he went down the 
steps, saw a foot of water on the 
floor but was reassured to hear his 
pump start. As he turned off the 
light to go upstairs, the pump stop- 
ped; he'd nipped off the grounding 
pin to plug his pump into the Y- 
socket of the light fixture. 
What is the pump to drain, where 
is it located, where is it to discharge? 
The sump “crock” in which the 
pump is set may be steel, fiberglass, 
tile, polyethylene, precast concrete, 
or even cast-in-place concrete with a 
five-gallon bucket used as a form. 
Local codes may prohibit certain of 
these crock varieties. Crocks are 
available with openings for attaching 
drain tile or other inlets to the sump. 
Fabricated crocks have bottoms. If 
you use a tile as a sump, pour a 
good solid concrete base at the 
bottom of the tile unless a gravel bed 
is desired to relieve hydraulic pres- 
sure from water under the floor. 
Discharge piping may be metal 
pipe, rigid plastic pipe, or flexible 
plastic discharge hose unless re- 
stricted by code. Some pumps have a 
built-in check valve. Install a check 
valve in the discharge line to prevent 
Continued 


Two ways to pump portably: use util- 
ity pump like Sears, at left, or standard 
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Float- or weight-operated switching 


systems require care to insure proper op- 


eration. Turn-on/turn-off points are regu- 
lated by positioning weights or floats. 


How much pump do you need ? 


All pumps are rated in maker's 
specs by capacity in gallons per min- 
ute or gallons per hour. The figure will 
vary from maker to maker. Some are 
purposely designed to pump less than 
power would permit; this allows for 
mud, sand, debris, and low-voltage. 
A rule of thumb for figuring what 
a pump might have to pump is: 
Area drained (in square feet) x 
inches per hour x 0.01 = gpm. 
The formula assumes a relatively 
flat drainage area. Suppose, for exam- 
ple, a 10'-by-50' gently sloping drive- 
way could put its entire catch into a 
basement garage sump, and it is rain- 
ing at the rate of 2” per hour. Then 
10' x 50’ x 2" x 0.01 = 10 gpm, 


submersible sump pump. Both can pump 
from a sump or directly off the floor. 


the water the pump must deal with. 

You can get size recommendations 
and anticipated-load information based 
on local conditions from pump deal- 
ers and plumbing contractors. 

Pump capacity varies with total 
“head’’—the pressure against which 
the unit must pump. Head, measured 
in feet of water, reflects not only the 
vertical height to which discharge wa- 
ter must be lifted, but also the resis- 
tance of the piping. Ratings are usual- 
ly based on the discharge-pipe system 
being no smaller than the pump-outlet 
size. Capacity decreases rapidly as 
head increases. A typical pump rated 
35 gpm at 5-foot head may fall off to 
7 gpm at 15-foot head, for example. 


Submersible will work in water deep 


enough to prime (operated manually). 
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DIGI 
TACH- 
A Digital 


Tachometer 
You Build 


It reads rpm on four, six, 
eight cylinders, standard 
or solid-state ignitions 


By WILLIAM J. HAWKINS 
PS Electronics Editor 


There are more reasons for reading 
your engine’s revolutions per minute 
than just knowing when to shift. 
Rpm is crucial; it’s the pulse rate of 
your power plant that can signify 
trouble—or continued good perfor- 
mance. 

Digi-Tach tells you where you 
stand. As your engine turns, the 
revolutions per minute are computed 
and the number in rpm directly dis- 
played on four digital readout tubes. 
As rpm change, so does Digi-Tach, 
giving you an updated reading every 
second or every tenth of a second, 
whichever you select. On your dash, 
it is a continuous check on engine 
performance. Under the hood, it be- 
comes a preventive maintenance tool. 

Time for a tune-up? Use the 
Digi-Tach as a portable piece of test 
equipment for setting up your engine 
easily and accurately. Three connec- 
tions—two for the battery and one 
for the breaker points—put the Digi- 
Tach on line. Miniature toggle 
switches let you program the unit for 
the type of display you wish and the 
type of car under test: 

@ 8-4-6: Use the tach on eight-, 
four-, or six-cylinder engines simply 
by selecting the correct position. 

e NOR-O-BLANK (normal- 
standby-blanking): Normally, dis- 
plays are active during the comput- 
ing, letting you check for any irreg- 
ularities in count. If all you wish to 
see is the final result in rpm dis- 
played, however, the blanking mode 
will automatically turn the displays 
off during the counting period. 
Standby position stops all counting 
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Digi-Tach displays rpm in big, easy-to-read numbers as you drive along. 
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How to read the drawings 


The pictorials above are drawn to 
show the wiring side of each section 
(l-r): inside rear wall, underside of 
perforated circuit board, and inside 
front switch panel. Cut perforated 
board to fit inside chassis. Use photo 
for hole spacing between IC sockets 
and components (pictorial not actual 
size). Mount regulator IC tightly 
against rear wall for good heat- 
sinking. 

Mount the buzzer with double- 
back masking tape. Cut and drill the 
Plexiglas carefully to avoid splitting 
or cracking. 
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and automatically turns off the displays. 
è NOR-X (normal-X10): Normally, 
the displays hold the rpm value for one sec- 
ond and count for another second. If you 
require a faster “look” at rpm for certain 
tests, the X10 mode will cause the tach to 
read and display for only 1/10 second. 
e ON-OFF (on-off control for audible 
count): This handy accessory gives you 
Continued 
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an audible tone on every other one 
thousand rpm. Perfect for getting a 
"ball park" idea of rpm when vou're 
buried under the hood and exact vis- 
ual readout is not necessary or prac- 
tical at the time. Just listen to the 
number of tones to determine the 
rpm. 
e S-T (rear): Check either stan- 
dard or solid-state ignition systems 
by simply setting this switch. It's a 
handy option; even if your present 
ignition isn't solid-state, a future one 
is likely to be. This year, solid-state 
ignitions are standard on all Chrysler 
Corporation cars; next year they'll be 
on many other makes. 

Simple arithmetic. Since the dis- 
tributor turns only one-half revolu- 
tion for every one revolution of your 
engine, the breaker points will open 
and close only one-half as many 
times as the number of cylinders. In 
an eight-cylinder car, for example, 
this would mean that for every revo- 
lution of the engine, the breaker 
points will open and close just four 
times. The Digi-Tach, therefore, 
must divide the input pulses by four 
to determine the number of revolu- 
tions. 

Since rpm is revolutions-per-min- 
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simply totaling up 
every fourth pulse would require a 
full minute before the tach can come 
up with an answer. Because of this, 
the tach only totals the pulses for 


ute, however, 


one second, then multiplies that 
figure by 60. 

In actual circuitry, the Digi-Tach 
takes a short cut. Instead of first 
dividing by a number, then multi- 
plying by another, the tach simply 
multiplies by one lesser number. 
With S2 in the eight-cylinder posi- 
tion, ICs 15, 9 and 16 are pro- 
gramed to multiply the input 
pulses by 15 (result of 60/4). In a 
four-cylinder car, the multiplier be- 
comes 30 (60/2), and in a six- 
cylinder, 20 (60/3). 

The output of the multiplier cir- 
cuit is then treated as a frequency, 
and the rest of Digi-Tach's brain is 
just a four-place frequency counter. 

As bursts of 15, 20, or 30 pulses 
eome from the multiplying circuit, 
they are added up in the registers of 
IC5 through IC8. As the registers 
accumulate each bit of information, 
they form a digital word (BCD) 
understandable by the decoder/driv- 
ers for each display tube. The drivers 
then illuminate the correct segment 


of each tube to form the proper digit 
on the tubes. 

ICs 10, 11, 12, 13, and 20 are used 
to determine accurately when one 
second has elapsed. Once it has, the 
registers are stopped from accumu- 

Continued 


Parts List 


Cl—.4ufd («200v disk capacitor 
C2—.01lufd disk capacitor 

C3—.O3ufd disk capacitor 

C4—.004ufd disk capacitor 
C5—1000ufd @ 16v electrolytic capacitor 


R4—15-ohm, !Aw resistor 
R5—1000-ohm, ‘4w resistor 
R6—1100-ohm, ‘4w resistor 
R/—100-ohm, 14w resistor 
R8—12,000-ohm, láw resistor 
R9—10,000-ohm, !Aw resistor 
R10—5000-ohm trimmer potentiometer 
B—1.8A rectifier bridge (IR 18DB2A-C) 
IC1-4—BCD-7 seg. dec./dri. SN7446 or SN7447 
IC5-13—Divide-by-ten SN7490 
IC14—Monostable multivibrator SN74121 
IC15, 16— Dual JK flip-flop SN7476 
IC17-19—Quad 2-input NAND gate SN7400 
IC20—Universal timer (Signetics NE 555) 
REG—5-volt regulator (signatis LM 2051 
es HM nijunction trans. (Motorola HEP 310) 
2—NPN transistor (Motorola HEP 54 
Dis1-4—7-seg. incand. display (Mura 133) 
31,4—SPDT miniature toggle switch 
55—DPDT miniature toggle switch 
S2,3— DP3T (center off minitoggls switch 
BUZ—12v low-current buzzer (Proj. Unltd.) 
14—14 pin IC sockets 
6—16 pin IC sockets 
2—transistor sockets 
misc.— cabinet (Hazelton), fil. trans. 


Presenting Datsun 610. 


Considering the luxury, 


-its economy is all the more remarkable. 


The new Datsun 610 is 
something altogether new...a luxury 
economy car. A Datsun original. 

Whether you choose the new 
2-Door Hardtop, the new 4-Door 
Sedan or the new 5-Door Wagon, 
you get more power, more room, 
more quiet, just plain more car than 
any economy car has a right to be. 
But it comes with a Datsun price tag. 
And the kind of design sophistication 
you've come to expect from Datsun. 

There’s a new 1800 overhead 
cam engine and new power-assist 
front disc brakes for the perfect per- 


formance combination. The 4-Door 
Sedan and 2-Door Hardtop have a new 
independent rear suspension, too. 

As for the luxury, well, you’ve 
really got to drive it to believe it. 

The luxury touches—whitewalls, fully 
reclining bucket seats, tinted glass, 
full carpeting and custom vinyl 
interior—are just a beginning. 

It's the new Datsun 610 series. 
Sporting performance, luxury 
accommodations and an economy 
car price. You've got to drive one 
to believe it. Drive a Datsun... 
then decide. 
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DON'T MISS THRUWAY CAR & TRACK, 
THE EXCITING ALL-AUTOMOTIVE TV SHOW. 


See your 


Are you missing 
half the joy of 


ai probably learned a few chords, but don't 
know how to go further. If so, let us help you. 
We'll teach you to read music and play pick style 
with both notes and chords—the way a teacher 
would. The difference is we teach with lessons by 
mail, and it costs a lot less. Courses in other in- 
struments too—piano, spinet organ, accordion, violin, 
saxophone. If 17 or over, write for free booklet with | 
more details. Send your name, address, zip code and | 
list instrument you want to learn. Write U.S. School 
of Music, Studio A154, Port Washington, N.Y. 11050. 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNEIL 
€ 1973 u.s. SCHOOL DF MUSIC 
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lf you have a trailer, camper, 
or load your car's trunk down, 
put on airs... Thruway Air 
Adjustable shock absorbers. 
They'll level that car out, im- 
prove steering, 
braking and 
handling, make 
driving easier. 
You'll get 
where you're 
going relaxed 
and ready 
for fun. And 
safely. 
Manual or automatic dashboard 
control air fill optional. Help 
eliminate rear end sag and 
deadly sidesway, restore safe, 
sure braking and steering with 
Air Adjustable shocks by... 
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MUFFLERS / SHOCKS 


safe, sure way to go! 


Goerlich's/Box 537 
Toledo, Ohio 43693 


TV GUIDE for local time and station, 


z LEARN 
: à MEAT CUTTING 
¢ 


Train quickly in 8 short weeks ut Toledo 
for a bright future with security in the vital 
meat business. z pay, full-time jobs— 

HAVE A PROFITABLE MARKET OFYOUR | 
OWN! Time payment plan available. Diplo- 
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U.S. Labor Dept. says "4295 more Draftsmen 

needed in next 10 years." Easy home-study plan 

guides you. Send for FREE “Drafting Career Kit." 
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Build a Digi-tach 


[Continued] 


lating any further pulses. The num- 
ber they end up with is the rpm of 
your car. Once another second has 
passed, the registers are cleared to 
0, and a new count begins. 

Construction. Wire the Digi-Tach 
as shown, using #22 bus wire for all 
point-to-point connections (stretch 
wire slightly before using) and #24 
stranded wire for all connections off 
the perforated board. 

Use four 15" rubber grommets be- 
tween seven-segment displays and 
the board. These not only raise the 
tubes to correct height, but also help 
protect them against vibration. 

When wired, mount the board in 
the 6"-by-5"-by-2" cabinet bottom 
using 14” spacers as standoffs. ‘The 
chassis front is cut out for visibility 
of all displays; and 14%” Plexiglas, 
held in place by the mounting nuts 
of the four toggle switches, covers 
the entire face. 

Calibration. It’s simple. One con- 
trol calibrates the entire Digi-Tach. 
All you’ll need for test equipment is 
a 63 VAC filament transformer 
(any current will do). 

First, of course, connect the bat- 
tery connections of the tach to a 12v 
battery. Polarity is not important. 
The Digi-Tach is “goof proof," and 
the leads can be connected either 
direction. 

Connect the input lead of the tach 
to either secondary lead of the fila- 
ment transformer. Connect the re- 
maining secondary wire to either the 
+ or — terminal of the battery. Place 
S3 and S5 in the NOR position, 54 
to OFF, S1 to T, and $82 to four 
cylinders. The tach should now be 
reading 0000+ 1 RPM. 

Attach the primary leads of the 
transformer to an AC line cord and 
plug it into your house current. The 
Digi-Tach will immediately begin to 
count, holding a number for one sec- 
ond after the count has stopped. 

Carefully adjust R9 to read 1800 
rpm on the display. The tach is read- 
ing the 60Hz line frequency from the 
transformer and simply multiplying 
it by 30. Adjust R9 for the most 
stable 1800 reading. Small changes 
in the reading from time to time are 
due to the line frequency going in 
and out of phase with the tach cir- 
cuitry. The Digi-Tach simply takes 
this small change into account and 
displays what this would represent 
if it were all added together for one 
full minute. 

That’s it. Disconnect the filament 
transformer and connect the input of 
the Digi-Tach to your breaker points. 
The number displayed is the RPM 
of your car. "E 
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Simplicity Manufacturing Company. Inc— Port Washington, Wisconsin 53074 


EMPEROR GRANDFATHER CLOCK 


MODEL 120 SOLID ?4 INCH GENUINE BLACK WALNUT 


Regular $129.50 Finished 
Model 120 shown 


THIS OFFER WILL NEVER BE REPEATED! 


All pieces pre-cut and pre-sanded. Breakfront swan neck 
and finial, waist and dial doors, dial frame and sculp- 
tured base-front pre-assembled. Complete hardware and 
assembly instructions furnished. Each piece may be 
re-ordered separately. 
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Black Walnut is the hardwood that has been selected by genera- 
tions of craftsmen for the rich beauty of its grain and hue. This 
Emperor Grandfather Clock case is solid Black Walnut, so the 
clock you assemble will be worthy of becoming an heirloom. Yet, 
this special sale price is well below the cost of buying the lumber 
yourself and starting from scratch. 

This offer will exhaust our present stock of Black Walnut bought 
before the price rise. 

Fine craftsmanship gives Emperor Clocks a warm, rich beauty. 
Clock movements imported from West Germany insure lasting 
dependability. 


Do-It-Yourself Kit without move- Buy a Do-It-Yourself Kit and 

ment; assembled, unfinished movement from Emperor. Your 

case without movement and cost $169.00. Then compare 

completely finished clock with your finished clock with other 

movement installed. solid black walnut clocks re- 
tailing up to $700. 


SEND FOR FREE COLOR BROCHURE 


If not completely satisfied, return collect in the original shipping car- 
ton within 30 days for a complete refund. No questions, no excuses, 


Model 120 
Black Walnut 
74" x 1634" x 10" 


- 


100-M Movement 


OFFER THIS BARGAIN 


EMPEROR MOVEMENT FOR MODEL 120 
WEIGHT DRIVEN - EIGHT DAY - WESTMINSTER CHIMES 


The Emperor Grandfather clock movement 100-M is manufactured 
by West German clocksmiths, who have been producing the world’s 
finest clock movements for three generations. The solid brass dial 
is surrounded by embossed overlays. The face has a high, per- 
manent polish and serpentine hands. In the arch above the dial 
is a shaped aluminum world with the words “Tempus Fugit" 
(Time Flies) inscribed in black enamel. Or, if you prefer, a mov- 
ing moon dial with lunar calendar. 

The completely weight-driven movement strikes the famous West- 
minster chimes on musically-tuned rods: four notes on the quarter- 
hour, eight on the half-hour, twelve on the three-quarter hour and 
sixteen on the hour. The hour is struck on additional tuned rods. 
All plates in the movement are solid brass, and all pinions are 
hardened steel . . , No plastic parts. 


Immediate Delivery - 1 Year Unconditional Guarantee 


ABLE T 


SHOWROOMS 


Fairhope, Alabama, Emperor Industrial Park (Factory) 


Pensacola, Florida, 8 miles East, U.S. 98 
Cape Girardeau, Missouri, 2125 Williams Street (Off 1-55) | 100-M Movement 


with Tempus Fugit New Orleans, Louisiana, 723 Royal Street (French Quarter) with Moving Moon 
ORDER DIRECT WITH THIS FORM! ONLY $94.50 


ONLY $79.50 OFFER GOOD THROUGH JUNE 30, 1973 
THIS OFFER WILL NEVER BE REPEATED 
KITS AND MOVEMENTS SHIPPED AT ONCE — F.O.B. FAIRHOPE, ALA. 


WORLD'S LARGEST MANUFACTURER OF GRANDFATHER CLOCKS 
Please Check: 


TO: EMPEROR CLOCK COMPANY New Customer o 
Emperor Industrial Park, Dept. 55 , Fairhope, Alabama 36532 Previous Customer [7] 


QUANTITY DESCRIPTION WEIGHT | REG. PRICE EXTENSION 


| Case Kit, w/o movement E EN $129.50 $ 89.50 
Model 120-A completely finished clock 
with Tempus Fugit dial, 
Westminster chimes 369.50 299.50 


with moving moon dial, 
Westminster chimes 384.50 314.50 


Model 100-M movement complete | 
with Tempus Fugit dial, 
Westminster Chimes for Model 120 32 | 79.50 © 


Model 100-M movement complete 
with moving moon dial, 
Westminster chimes for Model 120 94.50 


Detailed blueprint plans for Model 120 
We accept personal checks. 
ENCLOSED: H 
GLOSEB JL ds Alabama residents only, $ 
( ) MONEY ORDER $———— ~ — — — add 4% sales tax 
CHARGE TO MY: ( ) MASTER CHARGE ( ) BANKAMERICARD 


TOTAL 3$ 


GRAND TOTAL $ 


Card number ] Expiration date 
NAME | 
ADDHESNE M ———————— ———————— 
| Please send FREE color brochure on 
GTi: a complete Emperor line 


VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 A.M. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, ALA. 


Good hints others have used 


Got a car tip? We pay $25 for each one Science, 355 Lexington Ave., New York, 
accepted. Send it to Car Care, Popular N.Y. 10017. None are returnable. 
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Power-steering system 
Depleted fluid shouldn't be re- 
placed with automatic-transmission 
fluid if power-steering fluid is avail- 
able. If more than half the system's 
fluid must be replaced, use ONLY 
power-steering fluid. 
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Air-conditioning clutch 
A replacement should be burnished 
this way: With engine speed at 1600 
rpm, make and break the clutch con- 
nection 10 times—10 seconds with 
clutch engaged, 10 seconds disen- 
gaged for each cycle. 


Drum brakes squeal every time you stop your car? 

If they do, the lining and drum may be glazed. To break up the glaze, remove 

the drum and shoes, and sand them vigorously with medium-grit sandpaper or 
emery cloth. Be careful not to make ridges or low spots in the lining. 


Inspecting ball joints 
When checking for wear, be sure 
to place the screw-jack or floor- 


Replacing a drive-shaft universal stand under the A-frame as far out- 
It's easy if you do it this way. All you need is a vise and two sockets—one board as possible. This relieves ten- 
small enough to go through the yoke, one large enough to support a bearing sion from the joints so you can 
race. Position as shown and close vise, forcing universal into proper position. accurately detect any excessive play. 
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One of the most expensive ingredients in 
your gasoline is the octane. Thats why itssuch a 
shame to see people throw their money away 
onoctane they don't need. 

Every automobile has a certain octane 
requirement to run properly. Above that level, 
you re just throwing your octane away...and 
your money, too. 

It's true, that back in the 50's and 60's, car 
engines were being built to run on fuels with 
higher and higher octane levels. But beginning 
with the 1971 models, manufacturers have 
dropped compression ratios. Which means you 
need less octane for your engine. 

Most of today's engines are designed to run 
on 9l octane fuel. Even your big expensive car 


| T ji engines. And thats where Gulftand Low-Lead 
| gasoline comes in. Its a 91 octane fuel you can 

use in almost every 73car most 72s, many 

| | ‘71s, and millions of older cars. If you aren t 
! sure about yours, check your owners manual. 

YO 1 W AST 3 Just fill up your tank with Gulftane Low- 


Lead. If your engine makes a knocking sound, 
check the timing. The mechanism may need an 
adjustment. 

Itthat doesn't work, step upin octane by 
trying Good Gulf. If it still knocks, then go to 
No-Nox. But try Gulftane Low-Lead first. 

B Other gasoline companies have low-lead 
gasoline, but ours costs less than our regular. 
Andif you re going to start saving money, you 
might as well save all you can. 

So stop throwing your money away and 
stop ata Gulfstation for some Gulftane. 

If you'd like to know more about Gulftane 
Low-Lead gasoline, ask at any Gulf station or 
write: Gulf Consumer Information, Box 1519- J 
Houston, Texas 77001. We'll be glad to tell you 
aboutit, and we ll try to answer any other 
questions you might have about your car. 

You see, at Gulf, we d like you to learn all 
you want to know about your car And our 
products.That way we can keep you on the 
road. And us, too. 


GET TO KNOW GULF AND YOU'LL GET TO KNOW YOUR CAR. 


GULF OIL CORPORATION 
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Then send for our "Vacation- 


Jands 1973." It tells you where 
to go in New York State, how to 
get there, time schedules and 
admission prices, if any. It's 
more than 90 pages long and 
more than 200 photographs 
colorful. It features more than 
900 resorts and attractions. And 
more than more, it’s free. Just 
send in this coupon. 


ip 


Dept. of Commerce, Vacationlands Distribution Center 


P.O. Box 490-857, Latham, New York 12110 
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New Fifth Wheel Hauler 
[Continued from page 56] 


easier than trying to couple a trailer 
to an equalizing hitch. 

We found that the trailer did not 
track as well behind the Wagonmaster 
as it did when hitched to a 34-ton 
pickup. The trailer seemed to wander 
as we cruised between 50 and 60 mph, 
and steering-wheel response suffered. 
But this required only a bit more ef- 
fort; it did not feel unsafe. 

The big trailer had a particular in- 
fluence over the Wagonmaster when 
we braked or slowed down. It seemed 
to be trying to pick up the back of the 
towing vehicle and transfer its weight 
to the front wheels. 

Acceleration was much better with 
the Wagonmaster's 392-cu.-in. engine, 
rated at 179 hp, than it was with a 
1210 International pickup powered by 
a 345-cu.-in. engine. 

Backing up the hitched rig with the 
Wagonmaster was as easy as with the 
pickup truck, and far superior in ease 
to backing a trailer with an equalizing 
hitch. 

The combination works. This, de- 
spite general recommendations by De- 
troit and trailer makers that fifth- 
wheel hitches should be installed over, 
or in front of, the rear axle. 

Pete Fore, vice-president of manu- 


facturing operations for Coachmen; . 


told us his company recommends 
against installing a fifth-wheel hitch 
in back of the rear axle. “The idea is 
to get weight off the back end of the 
towing vehicle,” he says. The hitch- 
installation spot on, or ahead of, the 
rear axle was worked out with Ford 
and Chevrolet engineers. Fore adds, 
“You change the geometry drastically 
when you move it back.” 

Ford engineer Robert Maloney says, 
“We recommend a 25-percent hitch 
load for fifth-wheelers, with the hitch 
installed three to six inches in front of 
the rear axle. This improves handling 


and general road stability.” He adds 


that the farther forward you put the 
hitch, the less turning of the tow- 
vehicle’s wheel is required when back- 
ing up. 

Dodge engineers told us that plac- 
ing a fifth-wheel hitch behind the axle 
will adversely affect the handling of 
the whole vehicle, because it changes 
weight distribution. “A couple of 
inches is enough to throw off handling 
of the vehicle because it takes weight 
off the front wheels and affects steer- 
ing and braking.” 

Steve Snyder of Skippy Trailer Co., 
whose company has worked with many 
truck makers on fifth-wheel hitch 
tests, says he has found, however, that 
installations of the hitch as far as 16 
inches behind the rear axle of small 
trucks like the E] Camino and Ranch- 


ero produced satisfactory handling 
and towing conditions. 

His work with the Wagonmaster was 
also “pleasantly surprising.” One rea- 
son is that International has long 
springs. So the hitch point is ahead of 
the rear spring bracket. This helps to 
compensate for installation in back of 
the rear axle. 

Okay on safety. R. C. Bakkom, In- 
ternational’s light-duty truck market- 
ing manager, concedes that the best 
place for a fifth-wheel hitch is on the 
rear axle. But the Wagonmaster is well 
within safety tolerances and good han- 
dling characteristics because of the 
way it's designed, he told us. — 

'This was confirmed, he says, by the 
“most extensive pre-introductory engi- 
neering tests ever conducted on fifth- 
wheel trailering with any hitch posi- 
tion.” The Wagonmaster was run 
through a serpentine course starting 
at five mph, with speed increased five 
mph each time through— until it no 
longer could negotiate the course. It 
also went through a lane-change 
course, shoulder drop-off test, swerve- 
on-gravel-road test, and speeding 
through a 75-foot radius curve. In ad- 
dition, all the standard SAE braking 
tests were made. The tests were made 
on both dry and wet surfaces. Bakkom 
declined, however, to reveal the test 
results to PoPULAR SCIENCE — it's 
against International’s policy. 

Try before you buy. We found in our 
tests that despite the unorthodox fifth- 
wheel hitch installation on the Wagon- 
master, it could do the job—but with 
some loss in the advantages of fifth- 
wheel trailering. But we recommend 
trying out a trailer with the Wagon- 
master before you buy the RV. And 
don’t buy a trailer that feels too big 
for the towing vehicle. 

Before setting out on a long trip 
with the Wagonmaster, the remote 
trailer brake control should be tuned 
until the rig can be stopped without 
sway when brakes are applied. And 
the loaded pin weight of the trailer 
should never exceed the 1500-pound 
fifth-wheel pin-weight limit. 

What advantages does the fifth- 
wheel-equipped Wagonmaster have 
over equalizing hitches? The overall 
length of the towing vehicle and trailer 
is at least four feet less than with an 
equalizing hitch—even at the most 
rearward hitch position. The rig can 
make a 90-degree turn without the 
trailer hitting the tow vehicle. 

Despite some reservations we have 
concerning its role as a fifth-wheel 
towing vehicle, the Wagonmaster by 
itself is a fine new utility vehicle. As 
a station wagon/pickup, it is unique 
and could be extremely useful. EH: 


a new look 
at the fabulous 
corpion Too 


Have you heard about sport flying? 


Did you know that you can participate 
in your own personal helicopter. 


The Scorpion Too is RotorWay's answer to backyard flight. 


Remember, the Scorpion is a true vertical take-off helicopter. 
It takes off straight up. 


Using a 140 h.p. engine, it cruises at 75 m.p.h. and can carry 
over 400 Ibs. The most exciting news about the twin-seat Scor- 
pion is its low cost, but then it's about time a helicopter became 
a recreational vehicle. 


Send $5 now 
for graphically illustrated 
color package containing: 


» Fundamentals of rotorcraft flight 

» Illustrated flight maneuvers 

* How you learn to fly 

* Scorpion development history | 

» Helicopter design theory | 

» Engineering definitions 

* Power plant considerations | 

- Price information | 

* Performance specifications | 
| 
| 
| 


k Enclose this coupon with your $5 and you wil 
3" x 38^ 


It's truly a collector's item. 


ROTORWAY, INC. 
Dept. CC/14805 S. Interstate 10 
Tempe, Arizona 85281 


» Unique features of the Scorpion Too 

: Three-view dimensioned drawing 

« Electrical and other options 

: Exploded view of sub-assemblies 

: Description of major component areas 
* Information on how to proceed 


| 
| 
leading illustrators, to create this work of art. 
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Wordless 
Workshop 


By ROY DOTY 
From an idea by WALT GROMELSKI 


$25 to Mr. Gromelski, Robbinsville, N.J. 
Send yours to Wordless, Popular Science, 
355 Lexington Ave., N.Y. 10017. Only 
purchased ideas are acknowledged. 
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The editors of Saturday Review 
proudly announce a new 
magazine devoted to science. 


—— eSatundy "creo" of 


("Techniques In Preservation 


Of Paper." 


Science has become too important 
a part of our lives to be left to scientists. 


Yet most magazines that deal with A Holography Primer. The eris Greatest Nowe — ("The Biology of IQ.” 
the subject of science are so technically JX4———— ` (The Telephone"—a look at the 
oriented they tend to be obscure to h m: global telephone network. 
the non-professional. Saturday Review of The Sciences 


So the editors of Saturday Review 
have created a monthly magazine to 
solve the problem. 

It's called Saturday Review of The 
Sciences, and it's written for you, the 
non-professional. 

Which is not to say that it’s simplistic. 
Many scientists will thoroughly enjoy it. 


will be the publication you'll look for- 
ward to getting every month. 

You can get a Charter Member 
Subscription at the half-price introduc- 
tory rate of $6.00 for one year. 


| Siaturdar Review of 


THE SCIENCES — 


.  MeGllis Chimps. Sike Demma 
Magnets. TheSwing tun Practical Sere Diversity 


Anthropology. Psychology. Biology. 
SatundavReview of After reading an article on the 
phenomena of lightning, you will actu- 
ally understand the processes that 
produce them. In detail. 
Here are some of the things you'll 
be reading about in Saturday Review 
of The Sciences: 
{Neurosis In Dogs"—have we bred 
emotional instability into our best friends? 
Q"Child's Concept of Death.” 


(“The Carville Hansenarium"— : - 
inside the walls of the nation's only Physics. Health.Computer Sciences. 


-k at T 


: i ME 
cts of Asprin 


175 kilometer 
New York City 556 kilometers : 


treatment center for Hansen's Disease In addition, Saturday Review 
— (Leprosy). of The Sciences will carry features, 
Environment. Applied Sciences. (Curbing Energy Use"-an puzzles, reviews, and editorials, of the 
What we've done isto makethe arithmetical exercise where the kind that have made Saturday Review 
material more relevant, and digestible. emphasis is on subtraction. the brain-prodder it is. 
We've eliminated the statistical ("Forensic Medicine." We invite you to take advantage 
probability curve charts. | | of this offer today. 
And the complicated three- Saturday Review of 


paragraph chemical formulae. a 
B We ve left the fun in. ' .— Depression Dissected _ Farming the Amazon 
- Saturday Review of The Sciences í———— 

will cover science as it needs to be covered. 

It will keep you abreast of devel. 
opments in virtually every field of science. 
Health and medicine. Psychology. 
Physics. Environment. Sociology. An- 
thropology. Biology. Chemistry. Com- 


Box 2053, Rock Island, Illinois 61207 


Dear Saturday Review, z 
Enter my introductory subscription to Saturday 

l Reviewof The Sciencesatthe Half-Price Charter Sub- W 

scription rate of $6.00 for one year (12 issues— | 

regularly $12) with a guarantee that I enjoy it or 

you ll give me a full refund on unmailed copies. 


O Payment Enclosed [Bill me 
ir (offer good only in U.S. and Canada.) 


NCES: 


oe 


Mh ce oe ee TT 


puter sciences. Applied sciences. And the Name 
ideas and discoveries of the top men and Address 
women in the various fields of science. - 05 City State 
Our approach will be to clarifyand —- i —À Zip — 
communicate, rather than just to report. Sociology. Chemistry. Me o, En mmmmm m mm m m m m UO 


If you are currently a subscriber to Saturday Review, SATURDAY REVIEW OF THE SCIENCES is already included in your subscription as part of SR's new total information program covering education, the arts, the society, as well as the sciences, 
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A STAPLE A n 


Wherever You'd Drive A Nail! 
FASTER ... BETTER ... CHEAPER! 


T3 1/4" STAPLE: 


for tacking win- 
dow screening. shelf papers, | 
closet linings, window | nices, quilting for closets, 
shades, draperies, etc. wall decorations, etc. 


for tacking light 


il pr 
| 3/8” STAPLE 
for fastening light 
insulation, roofing papers, | 
electrical wires, weather- 


tor tacking under- 
layments for carpets, porch 
screening, felt stripping, 
| canvas, fiberglass, etc. 


| | ] 9/16" STAPLE 
| for tacking metal 


lathing, cornerite, wire fenc- | made for safe, secure instal. 


ing, roof coverings, insula- 
tion board, etc. 


lation of ceiling tile. 


FEATURED ARROW SPECIALS FOR 
HARDWARE/HOUSEWARES WEEK 


AVAILABLE AT YOUR LOCAL DEALER, 


No. T-SOFS SPECIAL No. JT-21C SPECIAL 
$15.95 Value only $14.95 $8.95 Value only $7.95 
SAVE $.100 SAVE $1.00 


TRY IT-SEE FOR YOURSELF! 


Available al HARDWARE = LUMBER = BUILDING MATERIAL 
* STATIONERY * VARIETY and Other Retail Outlets. 


ARROW FASTENER COMPANY, Inc: 
Saddle Brook, New Jersey 07663 
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HEAVY DUTY pare sia 
STAPLE GUN- 


|| 5/16” STAPLE | 


upholstery, leatherettes, cor- | 


1/2" STAPLE 


| ) CEILTILE 
staple - especially 
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Trakatron finds you wherever you are. 
Using digitally coded ultrasonics, it 
communicates with pen, which re- 
sponds electronically to code. 


AUTOMATIC PERHSONNEI 


Trakatron Will Track You Down 


Sometimes it’s not who or what we are, 
but where we are that’s important. And, 
to a large company employing hundreds of 
people, knowing the location of any one 
person at any one time can be anything 
but simple. In fact, these companies may 
spend hundreds of dollars a year in un- 
answered paging systems, unnecessary 
phone calls, and unrewarded pursuits. 

But to Recognition Devices, the makers 
of Trakatron, finding someone—anyone— 
is simple, because you are never really 
missed. You're constantly stalked elec- 
tronically, and if the next phone call 
should be for you, it will automatically 
ring the phone nearest you at the time. 

What's the gimmick? It's a pen that 
dispenses not ink, but inaudible sounds. 

The pen uses binary-coded ultrasonic 
waves of sound to communicate your 
whereabouts to special sensors in every 
conceivable place you or anyone else may 
be during the day. When a call comes in 
for an individual, these electronic blood- 
hounds throw out a digital code through- 
out the entire building. The volley can 
only be returned by the pen with the par- 
ticular code called. When it does, the 
room number in which the signal came 
from is digitally coded and the electronics 
knows where to send the phone call. 

But this is only one of the tricks of 
Trakatron. Other attachments, such as 
the Personal Locater, give a visual read- 
out of who is where and what phone is 
nearby. And special alarm sensors will 
convert the entire system to a fire/theft 
detector during off hours. 

Many other options are available from 
Recognition Devices, 101 Park Ave., New 
York, N.Y. 10017.—W. J. Hawkins 
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Electronics and rechargeable battery 
squeeze neatly in average-sized pen. 
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G-SPEED 


Ali-Gear 8-Speed 
Transmission Precisely 
Engineered for Service . 
and Performance 


NO FLUID POWER LOSSES Positive all- 
gear drive. No belts to slip or break, no trans- 
mission "surging," maximum power even at 


slow speeds. 


PERFORMANCE PROVED "Worked and 
overworked on the 306-mile Great Gravely 
Durability Mow from Washington, D.C. to 
New York, this rugged 8-speed transmission is 
now ready to ke on your lawn: or garden. 


OTHER GRAVELYS For lighter jobs, see 
our 408 Lawn Tractor. Powers mower, snow 
thrower, etc. Or for high maneuverability, our 
walk-or-ride convertible models. Great for 
tight or rough areas, multi-job versatility. 


NEW FROM GRAVELY! 


Performance-Proved, All-Gear : 


TRANSMISSION - 


JOB-MATCHED - 
SPEED AND POWER! 


Overpower lawn and garden jobs with the 
performance and versatility of Gravely’s 10, 12, 14, and 
16.5 HP riding tractors. Now on all 800 series tractors 
you select your choice of eight ground speeds from a gut- 
power !^ mph to a hurry-on-home 844 mph. Combined 
with Gravely's constant-speed attachment drive, you 
get just the right combination to do any job best. 

Mowing? When you hit high grass or weeds, shift on 
down and continue to get a smooth, even swath. Then 
shift back up to barrel down the straightaways. For 
close-up trimming, select the speed that gives you 
precise, comfortable control. Come winter, you can feed 
your snowblower at just the right pace for clean, 
one-pass snow removal. And for spring gar dening, the 
wide speed selection means new rear tiller attachment 
can prepare soil without skipping or clodding. 

With Gravely's low-center-of-gravity, rear-mounted 
engine for extra traction and stability, the instant 
forward-neutra l-reverse lever for extra 
maneuverability, you're ready to take charge of any 
job. Speed, power, control... you get it all when you 
get a Gravely. For your nearest dealer look in the 
Yellow Pages, or write for our free catalog. 

Gravely, 5804 Gravely Lane, Clemmons, N.C, 27012. 


SGRAVELY 


Division of Clarke-Gravely Corporation 


Shop Talk 


News and views on tools and materials 
By AL LEES 
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Two giant annuals chart home-improvement trends 


Essential to anyone in my seat are two trade shows: the National Hard- 
ware, in New York each fall, and the National Home Builders, in Texas 
each January. The most recent editions of each confirmed that no home 
shop or improvement editor can do without them, if he hopes to keep up. 
The exhibitions have things in common: Participating manufacturers usually 
hold new products for unveiling there . . . the shows are the same age (28th 
annual coming up for Hardware, 29th annual just past for NAHB) . .. 
they're both huge (Hardware occupies all four floors of the N.Y. Coliseum 
and overflows into nearby hotels; NAHB's 500 exhibitors sprawl over the 
12 acres of Houston's Astrohall; and each show takes up to three days to cover) 

they're both quality showcases (participation is increasingly costly, 
so only top manufacturers can afford major space; each year there's less 
peripheral junk) . neither show is open to the public, which must get 
its report via the press; even our presence is tolerated rather than invited. 
The displays are aimed at buyers (who flock from all over the country and 
carry the new ideas back to your marketplace). There are few overlaps (Stanley 
Works is an unusual case—especially this past year: Its power-tool division 
wasn't represented at the Hardware Show—the company booth was devoted 
to small, new hand tools [see Shop Talk, Feb.]; at Houston, though, the 
company unveiled high-speed sanders—intended for professional builders 
but covetable for the home shop). Together, the shows cover the full range 
of project tools and materials. Our What's New and Personal-Use reports 
in recent issues have covered most of the innovations from “the world's big- 
gest hardware store" so this column will skim the NAHB highlights. 


coil burners in most electric ranges. 


Cool kitchen cooking 
Corning started it all, of course, with 


Hotpoint-GE 


The most pronounced trends I 
spotted were in kitchen appliances. 
Microwave ovens are now about 
where trash compactors were a year 
ago: Following the Whirlpool/Sears 
solo bow, everyone was showing com- 
pactors last year. (This year, still 
more copies. Kitchenaid's featured 
a litter bin to minimize drawer pull- 
out.) Our February issue gave a full 
report on countertop microwaves; 
many of those makers now offer the 
oven built into a range (or wall). 

Running this appliance a race for 
acceptance is the glass-ceramic cook- 
top; it may soon replace exposed- 


O'K&M (Tappan) Westinghouse 


Corning's "your-pots"' 
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a cooktop requiring special pots. 
Now most major range makers offer 
smooth cooktops that don't need 
such close-contact tolerances. Even 
Corning has a choice of types with a 
new slogan “Use our pots or yours.” 
Jenn-Air copped the prize for ver- 
satility with a range that lets you 
plug in a variety of cook units, con- 
verting a smooth cooktop into a bar- 
becue, shishkebab spits, griddle, deep 
fry [What's New, March]. A West- 
inghouse cooktop features magnetic 
lift-off controls. 

Most revolutionary of all: Frigid- 
aires new touch-control computer- 
programed cooktops and ovens 
with digital readout. 'Though the 
range version (photo, this issue's 
WN) may be on the market by next 
month, it wasn’t in Frigidaire’s 
floor display. Demonstrations were 


invitational, in a hotel suite far from 
the Astrohall, a guard at the door. 

I was most intrigued with the 
non-range version, since the glass 
touch panel sets into the counter for 
the first totally flush cooktop—one 
you wipe clean as part of the coun- 
tertop. (Also to come: a matching 
wall oven with its own digital read- 
out.) The complexity of cooking 
commands you can feed into these 
units with a sequence of touches is 
astonishing. 

Only a few holdouts (Norge, 
Whirlpool) offer neither microwave 
nor smooth cooktop. I saw only one 
example of both trends combined: 
Litton’s Micromatic perches an eye- 
level microwave over a glass cooktop 
and conventional oven. 


Fiberglass baths go acrylic 


There’s been an unexpected devel- 
opment in FRP bath modules since 
earlier shows led me to predict [PS, 
Oct. '68, Sept. '71] the obsolescence 
of vitreous china and enameled steel. 

One-piece tub or shower alcoves 
were as much on display this year 


Owens-Corning (left), Universal-Rundle 


as ever (Owens-Corning issued a sta- 


tistical forecast that such FRP units 
will pass all others in annual home 
sales by 1978). But—for the first 
time—not one 'unitized" bathroom, 
where molded components combine 
to create a seamless room. (Tip to 
readers who've bought plans for our 
Lockbox leisure home: If you want 
Crane's Unette bathroom as spec'd, 
order now—and store for later.) 
One bath trend is toward acrylic— 
either as a facing for or instead 
of FRP. Manufacturing costs are 
less, since tubs and vanities are vac- 
uum-formed from sheet, eliminat- 
ing slower layup steps for fiberglass. 
U/R unveiled its Acra-bath (above); 
O-C countered with a new four-piece 
FRP shower stall. IE 


e "Facts about fiberglass tubs and showers' —an 


. things 
to write 


informative folder with color photos to help you 
select. Universal-Rundle, New Castle, Pa. 16103. 


e A colorful brochure on fireproof Glastar shingles 
from M. Meeks, Home Building Products, Owens- 


Corning, Fiberglas Tower, Toledo, Ohio 43659. 


for e For a free packet of eight plans sheets on home- 
improvement projects featuring wall paneling, 
write Johnson Wax, Box 567RE, 1525 Howe St., 
Racine, Wis. 53403. 


Stanley has 2 new ways to shave, file, trim. 


Te un. 
Laos 


Introducing the Surform* Shaver and the Surform Stanley Su orm i tools, replaceable blades 
Mini-File. Just what's needed in every workshop. feature OPERA, pre-set, edge-cutting teeth. 
They do great smoothing jobs — especially in tight Won't clog; are fast, safe. Take on wood, 


areas— that ordinary tools can t. paiio pem, soft metais. 


a 


One-handed Sur onm m 


forc curves, corners, pling radon Won' t “chatter” joints, cut notches, square a dini You'll woni 
or chip edges. About $1.79 with an extra blade. how you ever did without one. About M^ 


Handy little Devils 
for nasty little jobs. 


Patching... caulking .. . whatever the job, 
top-quality Red Devil tools and chemicals 
make it easy! 


For patching holes and cracks, use a quality 
spackling compound like Red Devil ready- 
mixed Patch Paste* — and a Red Devil Putty 
Knife. Red Devil Putty Knives are so ruggedly 
built, you'll never need to replace one unless 


To seal cracks around tubs, sinks and 
showers, apply a bead of Red Devil Tub & 
Tile Caulk from its handy tube. Perfect for 
resetting loose tiles, too! 


It's easy... 
with the Devil! 


Red Devil 


Red Devil Inc. 
Union, N.J. 07083 


HELP 
FOR 
YOUR HOME 


*ock o * * 


For everything to 
fix up and keep up 
your home, visit 
your local 
* oko o * 


HARDWARE 
STORE 
...a member of 


National Retail 
Hardware Assn. 
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You're the Motor 
in This Floating 
Fisherman's Tub 


Want to sneak up on the big ones in 
hard-to-get-at fishing spots? Then the 
Morris Bass Buddy may be for you. 
It looks like a tub or an inner tube, 
but it’s actually a polyethylene mini- 
boat sporting features like a molded- 
in seat, backrest, rod holder, and 
tackle trays. 

Propulsion? Two feathering paddle- 
fins strapped to your feet. Swishing 
your feet back and forth provides go- 
power. You sit upright for best visi- 
bility and easy casting. The low pro- 
file and silent approach often bring 
strikes within an arm’s length. 

The Buddy is light but extremely 
tough, and has enough flotation for 
two—in a pinch. Shoulder straps make 
it easy to carry through shallow water 
or muddy swamps. The molded-in 
neutral green color provides camou- 
flage, making the little boat useful to 
hunters and wildlife photographers as 
well as anglers. 

Add a pair of chest waders for 
warmth in winter and you have a year- 
round tub you can store in the trunk 
of your car. You can paddle a Buddy 
away for about $40. For more infor- 
mation, write to the Morris Co., Box 
16106, Wichita, Kans. 67216.—Frank 
Sargeant. 


Sitting low in the water, you paddle with your feet for a slow, silent approach to the sport. 
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Bass Buddy bubble float has a comfortable 
plastic seat with contoured back. Your legs 
dangle in the water. There's space for loose 
lures in tackle trays up front. 


Noel d 


a 


“Foot power” is only way to get around in 
the Buddy. Strap the fins to sneakers or 
wader boots and away you go. Blades au- 
tomatically feather on forward stroke. 


Fisharenowin Deep V trouble. 


— , bET — 3 


This matchless pair of center-console ore lae eie sc CM 
Fishermen are bad news for anything m rr mee SS 
with fins. Wellcraft's V-17 and V-20 ee ae Ma. OBS 


Fishermen are no-nonsense boats we 
build for only one reason: to catch 
more fish with less hassle. 

Both are constructed on the proven 
Step-Lift" V hulls designed by the man 
who invented the deep vee in the 
first place. The patented steps lift the 
hull to a smooth plane fast. And they 
help knock down spray when the 
going gets rough. Their extra sharp 
bows slice through the roughest chop. 
A good feeling when there's 20 miles 
of rough water between you and your 
favorite fishing spot. 

They're built to handle power: up 
to a hundred horses for the V-17; up 
to 150 horsepower for the V-20. 
They're both BIA-approved, and their 
fiberglass hulls are laid up by hand 
with the stringers glassed right in as 
an integral part of the hull. 

Their layout is simple, straight- 
forward, and functional. You can stow 
all kinds of gear aboard, and out of 
the way where you won't be knocking 
your shins on it. There's extra stowage 
under the casting platforms. Plus 
baitwells, iceboxes, teak rod holders, 
night lights, bowrails and grabrails. 
And all these features are standard. 

For the rest of our fish story send 
for our catalog, or see your Wellcraft 
dealer 


Wellcraft Marine Corporation 
8151 Bradenton Road, Sarasota, Fla 33580 
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Jumbo Jetfoil Is Super-Fast 
[Continued from page 78] 

the wind chops things up by mixing 
with tides and currents. Shultz says, 
“Any boat that gets its lift from the 
water’s surface gives an unacceptable 
ride at high speed and often even 
at low speed.” 

Thus the hovercraft or surface- 
effect ships that depend on cushions 
of air on the surface to provide lift 
will give a rough ride in rough water. 
The same thing happens with sur- 
face-piercing hydrofoils. Only a fully 
submerged foil (which gets its lift 
from the smooth water under the 
waves) can provide a smooth ride. 

Actually, the smooth ride is more 
a function of the ACS than of the 
smoothness of water a few feet below 
surface. The quality of the ride and 
passenger comfort is directly related 
to the height of the waves, their fre- 
quency, and the speed of the boats 
that go over them. The surface-pierc- 
ing hydrofoil at 35 knots in rough 
water can give a ride objectionable 
to more than half the passengers. 

The Boeing Jetfoil promises a ride 
at 50 mph acceptable to nearly all 
passengers in just about any type 
of waters, with waves up to 12 feet. 
For higher waves, longer struts can 
be installed that will increase its 
sea-state ability. 

And the Jetfoil will be quiet. While 
the first orders are for use in open 
sea, there are plans for commuter 
runs on rivers within major metro- 
politan areas. Boeing has promised 
that noise from the Jetfoil at full 
power will be less than 90 dbA. By 
comparison, proposed California leg- 
islation for 1974 will limit highway 
trucks’ noise to 92 dbA. Inside cabin 
noise will be insulated, just as it is 
in a jet. 

Jetfoil is clean, too. Boeing 
claims that emissions will be ex- 
tremely low, with air pollution less 
than the 1975 California proposed 
standards for vehicles over three 
tons. There will be no visible smoke. 

Meanwhile, another hydrofoil com- 
pany has plans to start service in 
the New York area with their own 
new '/2-passenger boat. It will be 
less sophisticated and smaller than 
the Jetfoil, but also much cheaper. 

It looks much like a Russian de- 
sign with fixed foils and a diesel 
engine. International*Hydrofoils has 
ordered 10 of the 40-mph boats 
(total, $5.5 million). Hopefully, 
they'll be in operation in the Greater 
New York area by 1974. 

A tall order for the hydrofoil will 
be to relieve transportation jams. 
There are lots of promises. The Jet- 
foil won’t solve all our problems, but 


there are indications it will help. Gs! 


Is 
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Rippling Crystals 
[Continued from page 103] 

The size of the fingers is highl 
critical; a given size will transmit 
receive only signals at a very specifi 
frequency, rejecting all others. Th 
the device becomes a highly efficien 
electronic filter. For radar frequen- 
cies, say 1000 mHz, the fingers are 
microscopic. For 45-mHz TV fre- 
quencies, they're much bigger; you 
can see them with a magnifying glass. 

For better TV. This filtering abil- 
ity may soon make a substantial im- 
provement in home TV receivers. 

The TV I.F. (intermediate fre- 
quency amplifier) sections use band- 
pass filters that let through a band 
of frequencies about 6 mHz wide be- 
tween 40 and 46 mHz, but block 
adjacent-channel sound and picture 
signals below and above this range. 
This prevents these adjacent chan- 
nels from causing undesirable inter- 
ference—“wiggles” on your screen. 

Conventional I.F. filters use fin- 
ger-size slug-tuned coils whose vol- 
ume is fixed by the laws of physics. 
Coils must be critically tuned at the 
factory, and set owners or repairmen 
sometimes misadjust them. 

Now Zenith has built an experi- 
mental acoustic surface-wave device 
to do the same thing. The goal of 
the set makers: Mass produce tiny 
surface-wave filters and I.F. ampli- 
fiers on a common substrate—sealed 
packages that require no alignment, 
would be cheaper, simpler, more re- 
liable. Zenith has put a complete TV 
I.F. section in a two-by-one-inch 
package. 

A surface-wave application already 
being used improves radar resolu- 
tion. Normally, long, powerful radar 
pulses are needed to detect long- 
range targets. However, long pulses 
may overlap when they return. Re- 
sult: two targets may appear as one. 

Stretching radar pulses. Shorter 
pulses give better target resolution, 
but can't “see” as far because of 
their lower energy. A short pulse, 
though, can be expanded into a long 
pulse by an expansion filter, then 
transmitted at high power. Reflected 
pulses are fed into a “mirror-image” 
compression filter, providing short 
pulses for high target resolution. 

Conventional radar electronics of- 
fers compression ratios of 100 to one. 
Surface-wave filters, like the MIT- 
developed RAC illustrated, offer 
4000-to-one ratios. Applications range 
from mapping Venus's surface to 
studying body organs with very weak 
pulses. 

Military and commercial uses for 
new surface-wave devices have soared 
in recent years, but consumer-elec- 
tronic applications could trigger a 
sales revolution. 


ureal Careers De 


Join the high-paid technicians — 475 
who got their start through dH 
NTS Home Training 


Build a new and successful career with a leading animan" 
company. NTS graduates have been employed by Burroughs, Sears, | 
Carrier, Ford, and many others — and these men started at home. 

NTS turns your home into your own private classroom- 
workshop. See your skills and confidence grow as you train at 
home on professional equipment we send you. Tools, test 
equipment, lessons and manuals are all included in your tuition, 
yours to keep. You test what you learn as you learn it on the 
same kind of equipment technicians use. You learn at your own 
pace, keep your own schedule, save precious time. 

For the successful career you want, begin at home with NTS. 
Check coupon for the course that interests you, and we'll r. ues Ene — 
rush you a free color catalog. No obligation; no salesman will call. a ee = Gs 


at home 


‘Air-Conditioning, 
Refrigeration, 

Heating Division 

As an NTS master technician, 
you'll install and maintain today's 
complex air-conditioning, refrig- 
eration, and heating systems. 
Earn high wages with a service 
company, or go into business for 
yourself! Receive tools, tester, 
gauges, and instruments, includ- 
ed in your tuition. Check ome 
now for new, free color catalog 


Electronics Division 
Cash in on the growing fields of 
Color TV & Radio Servicing, Com- 
puter Electronics, Electronic Com- 
munications or Industrial & Auto- 
mation Electronics. Each course lg 
includes valuable kits such as | 
new Solid-State Color TV, NTS 
Compu-Trainer, Transceiver, Os- 
cilloscope, and more. Check cou- 
pon today for new, free color 
catalog! 


NEW 
SOLID-STATE 
COLOR TV 
315 Sq. In. 
PICTURE 


Home Appliance 
Division 

start earning extra money even 
before you finish the course! 
Open your own shop, or join a 
first-class company. Service 
ranges, washing machines, dry- 
ers, home air-conditioners, and 
other major and small appliances. 
“Project Method” features exclu- 
sive Circuit Trainer, Appliance 
Tester, and tools, Check coupon 
for free color catalog! 


— Training b. | | NATIONAL Gr) SCHOOLS 


at Los Angeles LZ 
T (AT Resident and Home Study Schools / World-Wide Training Since 1905. 

Ms iden ie Sy weather Gale 4000 So. Figueroa St., Los Angeles. Calif. 90037 

fornia. NTS occupies a city block with 

over a million dollars in training facil- 


Mechanics Division 
Americas largest industry pays 
top money for top skills — and 
NTS prepares you fast! Profes- 
sional diagnostic test equipment 
and 109-piece Tool Set included 
in your tuition. Plus bonus "hot 
shop" lessons. Four big automo- 
tive fields to choose from. Check 
coupon for new, free color cata- 
log, receive complete details. 


Please rush FREE CATALOG and SAMPLE LESSON for course checked below. No obligation. No salesman will call. 
Electronics Divison 


ities. Check box in coupon. ; Eas 
P pITED » C] Master Course in Color TV Servicing — . C] Master Course in Electronic Communications 
m w Winam [] Color TV Servicing (for Advanced Technicians) [ ] Master Course in Electronic Technology 
APPROVED ONE C} Master Course in B&W TV & Radio Servicing [ ] Industrial Electronics 
ONLY! C] Practical TV & Radio Servicing C} Computer Electronics 
FOR [] FCC License Course [ ) Basic Electronics 


[] Audio Electronics Servicing 
Air Conditioning/ Refrigeration/ Heating Division 


| [] Master Course in Air Conditioning, " Air Conditioning & Heating 
Refrigeration & Heating Refrigeration 


VETERANS — t. 
Accredited Member: National 


Association of Trade and Technical 


Schools: National Home Study Mechanics Division 


[] Master Course in Auto, Truck & Diesel Mechanics CI Truck, Heavy Duty & Diesel Mechanics 


Council. C Automotive Mechanics C| Engine Tune-up & Electricity 
SEND FOR Home Appliance Division 
CO Home Appliance Master Technician's Course L] Home Appliances Servicing 


O Handyman Appliance Repair 


FREE CATALOG 
& SAMPLE LESSON 


NATIONAL SEES SCHOOLS - x 


Resident and Home Study Schools 


$ Name Age — 
Address E 
State . o || | Zip 


World-Wide Training Since 1905 S C — ——————————— 
4000 So. Figueroa St., Los Angeles, ei. [] Check here if interested in veteran training under new G.I. Bill. 
Calit. 90037 [ ] Check if interested ONLY in classroom training at Los Angeles. Dept. 202-033 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


—— | 


Heavy-duty ae table 


We made this table simply and 
cheaply by mounting the sheet of 
flooring plywood on a pair of horses. 
Cut-off nails on the horses hold the 
table steady. For added utility, the 
table height matches our table saw’s, 
and we maintain a “good side” and 
"rough side.” The whole shebang 
stores compactly when it’s not needed. 

J. BALDWIN, Los Gatos, Calif. 


Double pipe-clamp length 
When your longest clamp won't do 

| the job at hand, you can double up by 

Time was, when the only fuel better than wood for cooking outdoors was gasoline. hooking the tail stop of one clamp 


But gasoline was smoky, smelly, and troublesome to handle. And keeping a against the tail stop of a second one. 

gasoline-fueled camp stove pumped up was as bothersome as fixing a flat tire. Then you can use the two as a single 

unit. As you can see from the photo, 

Thats in the past. I found the idea very useful when 
l l pulling deck boards together. 

Today there's a new fuel in the picture — propane — the perfect fuel for modern R. J. DE CRISTOFORO 

camping. And there's the Traveler Titan by Zebco —the perfect picture of : Los Altos Hills, Calif. 


convenience, efficiency and operating safety! Two big 6,400 BTU top burners 
handle big meals with little effort, and a unique broiler-grill combination broils a 
steak in just 7 minutes! The Titan connects in an instant to a propane cylinder 

or tank, and provides constant, even flame, without bothersome pumping or 
dangerous filling! And there's no smoke to blacken pans, no odor to spoil the 

taste of food. | 


See the Titan at your camping products dealer. And see the complete line of 
outstanding Traveler by Zebco propane appliances — stoves, heaters, lights — 
made for camping today. 


Wr i go T A 


Door pants rack 
I wanted a quick place to hang my 


everyday pants, so I built this little 
TR R holder to fit neatly on the back of a 
door. The pants slide over 14” dowels, 


and the spacing lets me hang two 
CONSUMER DIVISION BRUNSWICK CORPORATION | JEBtO pairs of pants on one rack. 


POST OFFICE BOX 270, TULSA, OKLAHOMA 74101 PAUL WALKER, Laurel, Md. 


Times change. The good times get better with Traveler by Zebco! 
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If you've got the answers, 


we ve got the job. 


How accurate are you at spotting the thing that should help take you fast and 
difference between similar objects? If far in today's technically sophisticated 
you have inkorn mechanical ability, Air Force. Quick, which of the five parts 
its something youre good at. Some- isthe odd ballin the bunch? V -Jemsuy 


Good technical specialists need to visu- Which, if any, of the cubes on the right 
alize. These “cubes” will give your visu- —A, B, C, or D— could be the cube on 
alizing talentsa workout. Lookatallfive. the leftafter being turned? “Y :1e€Msuy 


Ap 


B C D 


Here's one that helps show how good object. Put them together in your mind's 
you ll be with blueprints. At left, you see eye, and where do you wind up? With 
the top, side and front views ofa simple A,B,C, or D? '"H :197Msuy 


| Illustrations Courtesy of Arco Publishing Co Inc. 
3 out of 3 right? Good work! This could be just You'll get full details on how to go up in the worid. 
the beginning. The next step is to take our free | 
aptitude test to see which of over 100 Air Force 
jobs, from aircraft mechanic to computer opera- 
tor, you qualify for. 

If you find that mechanics is your thing, put it (Please Prini 


r 
| | 
: Name | 
to work for you in the Air Force. You'll have a | Addres : ‘| 
| | 
| 
| 
| 
L 


crackat the best technical education around, and Ic es OA 
provide yourself with a reusable skill for civilian 
life later. Just mail in the coupon, or call 800-447- 
4700, toll free (in Illinois call 800-322-4400) for the 


address of your nearest Air Force representative. 


Find yourself in the Air Force. 


C 
a RTT TNR 
Soc.Sec. 4S. |. å 1 Age | Sex o dl 


I understand there is no obligation. | 
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CES A SMOOTHER RUNNM 
Aen STARTING & IMMEDIATE 
i Sone EVEN IN 


" weer a 
* HARMFUL iu ; 


ORIGINAL 

VALVE 

TREATMENT. 
Test Drive it! 

"| FREE cn: son 


hints from a REAL engine 
expert, Smokey Yunick. 
Send large, self-addressed, 
stamped envelope and we 
will send 32-page booklet. 


THE SHALER CO. 


Waupun, Wisconsin 53963 
In Canada: Canadian Shaler 
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Barbecue Deck Flips Its Top 
[Continued from page 112] 


place (with a stick across its diam- 
eter) after leveling it to the border. 

Install hardware cloth, nailing it 
well to the wood. Let it extend over 
the bricks. Stuff aluminum foil into 
any voids that might leak mortar. 

Make cardboard templates for the 
six segments of the tabletop to be 
sure you get even joints. Trace onto 
pieces of 34”-thick bluestone with a 
scriber. Cut through about halfway 
with a masonry wheel and snap off 
the waste with a mallet. 

There’s a trick to setting these 
stones so their tops are flush with 
the border. Partly drive four nails 
or screws into each section of table- 
top. By trial and error, adjust them 
until the stones, when resting on 
these screws, are level and flush. Re- 
move the stones and lay in a bed of 
mortar, furrowing it with the point 
of a trowel. Then wiggle the pre- 
dampened slabs into place until they 
rest on the nails or screws. Fill in 
any voids in the joints with mortar, 
smooth and compact. Wipe off ex- 
cess cement with a wet cloth; inevi- 
table residue can be removed later 
with a stiff brush and water. 

Finish the table with side panels 
of Texture 1-11 plywood, nailed to 
cleats. Similar panels, beveled and 
angled, rest against the seat backs. 

The canopy frames consist of 
l-by-2 and 1-by-3 lengths, joined 
with screws and waterproof glue at 
half-lap joints. A radial arm or cir- 
cular saw with a dado blade is by 
far the handiest way to make the 
joints, though you can manage with 
a router or a saw and chisel. Assem- 
ble the second canopy frame directly 
on top of the first, to ensure identical 
sizes. Wax paper between them at 
the joints keeps them from sticking 
together. 

Before weaving the webbing, 
clamp the two halves together and 
drill holes for the hinge eyes. The 
hinge is 144” galvanized, threaded 
conduit. You'l need a coupling to 
join a standard 10’ length to 
another 6'8" piece. 

Save money by getting webbing in 
150' rolls, rather than the standard 
17' lengths. Rolls should be avail- 
able in spring or early summer. Get 
a box of 1000 monel staples, too— 
they don't rust. 

After you've woven it, fasten the 
second canopy frame with plenty of 
wood screws. Install the eyebolts 
with washers on each side, then in- 
sert the conduit hinge with the lower 
eyes slipped on. Lift the whole as- 
sembly up and drop the lower eyes 
through holes in the overhead beam. 
Add nuts and washers. 


Summer-Home Shutter Deck 
[Continued from page 120] 


exposed); all were stained, many 
had blackened. Hours of sanding 
(coarse belts on our 3-by-21 Stan- 
ley) brought all surfaces back, but 
slowed construction. A water-repel- 
lent finish lessens risk of redarken- 
ing (instead, the red tone slowly 
lightens to an overall tan). I'd 
recommend a flowing brush-coat of 
Woodlife as you ready each piece 


-for assembly, a second coat when 
_construction’s complete. 


Even if your redwood requires 
such extras, it’s worth it. The work- 
ability of the lumber is a delight. 
It’s pitch-free, compliant—planing, 
chiseling, drilling, and nailing go 
faster than with other softwoods. Ju- 
dicious predrilling assures you'll 
never split out, even close to edges. 

We converted two other redwood 
disadvantages to our purposes. In 
his sketch for the deck, our architect 
had specified 6-by-6 posts. CRA ad- 
vised us such timbers are no longer 
milled, and suggested we face-nail 
three 2-by-6s, as shown in a sketch. 
So I designed bench and railings to 
take advantage of these assemblies, 
trimming some of the triplers back 
to accept cross members. It actually 
strengthens the whole structure. 

(Post assemblies don’t quite fill 
the Simpson bases, so tuck a scrap 
of T1-11 siding along one face.) 

Other field changes: Our archi- 
tect’s plans call for 2-by-6 decking 
on 2-by-10 framing. Yards couldn’t 
supply the latter, but CRA rustled 
up 2-by-12s. We prefer the appear- 
ance; framing width now matches 
the house beams it ties to (note the 
downhill side of the deck ties in 
with a 12-ft. 2-by-6, needs no metal 
plate). But for economy, all fram- 
ing and stringers can be 2-by-10s. 

The hinged area (like the an- 
chored decking) is assembled from 
2-by-6s alone. Our architect showed 
this shuttering as one  7'-by-12' 
panel, but we found this unwieldy to 
install and operate, so split it in two. 

Sears has a $5 winch with on-off 
ratchet and 3:1 gear that's ideal; al- 
so 25’ lengths of 3/16"-dia. steel ca- 
ble with scissor hooks at one end 
(around $4). I found chromed pad 
eyes at a marine supplier’s that are 
the right size to take these hooks. 

The shutters. They're held up 
with two slide bolts each—an ex- 
terior one block-mounted at both 
outer edges (see photos), plus sur- 
face-bolts mounted on the face of the 
deck to either side of the joint line. 
Latter must be shot from. inside be- 
fore you close and latchgthe sliding 
center panel and make your exit via 
the catwalk door, upstairs. 


© 73 Heathkil 
Galaiog 


Shown below are only a few of the more than 350 kits 
fully described in the 1973 Heathkit catalog. Kits for 
every interest, every budget...including color TV; 
stereo systems; electronic organs; marine equip- 
ment; a kitchen waste compactor; home intercoms 
and protection systems, garage door openers; 
table radios; portable radios and phonographs; 
guitar amplifiers and accessories; educational 
electronic workshops for youngsters and 
adults; tool sets; electronic test instruments; 
amateur and shortwave radio gear; radio-con- . 
trol equipment; metal locators. 


Can you build a Heathkit? For 25 years peo- 
ple just like you have been doing it - armed 
with no more than a soldering iron and a 

few conventional hand tools. 


No matter how complex the kit, the man- 
ual reduces assembly to a simple step- 
by-step operation. Add to that the availa- 
a m ue C ene se V bility of the technical correspondence 

i > M" ia poner M department here in Benton Harbor, and 
is d | D | service people in 36 retail stores 

across the country, and you see why 
we say “we won't let you fail.” And 
finally, building a Heathkit is fun, 
pure and simple. The coupon below 
gets you started. 


vrurrtid 


Heathkit 50-watt 


Stereo Receiver, $169.95* ; ui 
Heathkit Deluxe Metal Heathkit VHF/FM Band- Heathkit Heathkit 6-Digit Electronic Heathkit 25V Solid-state 
Locator has submersible Scanning 8 channel Cassette Deck, Clock-Alarm. $54.95* Color TV with detent 
sensing head. $89.95* Receiver, $119.95* Dolby Circuit. $249.95* power tuning. $599.95* 


: p 


NEW Heathkit Heathkit 24% Digit NEW Heathkit Heathkit Inductive Heathkit CW QRP NEW Heathkit 
Ultrasonic Intrusion VOM. $79.95* 8-digit pocket Timing Light. $29.95* Transceiver. 40, 20 8-digit desktop 
Alarm, $49.95* Calculator. $92.50* and 15 meters. $69.95* Calculator. $79.95* 


Send Today for Your Free '73 Heathkit Catalog 
HEATHKIT ELECTRONIC CENTERS —— 


ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Anaheim, 330 E. Ball Rd.; El Cerrito, 6000 ggesspeemensmues Dept. 16-4 Schlumberger M 
Potrero Ave.; Los Angeles, 2309 S. Flower St.; Pomona, 1555 Orange Grove Ave. N.; Redwood | Benton Harbor, Michigan 49022 | 
City, 2001 Middlefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hills, 22504 Ven- | ; | i 
tura Blvd.; COLO.: Denver, 5940 W. 38th Ave; CONN.: Hartford (Avon), 395 W. Main St. (Rte. | [] Please send FREE Heathkit Catalog. | 
44); FLA.: Miami (Hialeah), 4705 W. 16th Ave.; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 

3462-66 W. Devon Ave.; Downers Grove, 224 Ogden Ave.; IND.: Indianapolis, 2112 E. 62nd Ave.; | N J 
KANSAS: Kansas City (Mission), 5960 Lamar Ave.; MD.: Baltimore, 1713 E. Joppa Rd.; Rock- | mm i 
ville, 5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, 
18645 W. Eight Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101 Shady | Address | 
Oak Rd.; MO.: St. Louis, 9296 Gravois Ave.; N.J.: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.: i i 
Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, L.l., 15 Jericho City State __Zip 
Turnpike; Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woodlawn), 10133 Springfield lie: US ! | 
Pike; Cleveland, 5444 Pearl Rd.; PA.: Philadelphia, 6318 Roosevelt Blvd.; Pittsburgh, 3482 Wm. j Prices & specifications subject to change without notice. | 
Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 221 Mail order prices; F.O.B. factory. CL-466 J 
Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. ee ere incidiun ec md ae icai d muni aie dci 
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Tools can't fix 


rintéwer radit rontod Toot Boe Tapes) 


Duct Tape. Great for $" 
sealing ducts, vents or § | 


air conditioners. | 


Tas 


C -~ suec : 


Mystik Tapes, Borden Chemical, Division of Borden Inc, | 
50 West Broad Street, Columbus, Ohio 43215. 


"sponge Tape. Unbeat- B. i sia 
e ior weather- Lr -— 

| stripping, cushioning or 
for replacing gaskets. 


E carpet tape | Carpet Tape. Use it 
* | indoors or outdoors. 


Tapes 


gam $i 
Too!-E Box Tapes 
aluminum 
| tape 


Lag gal Hep 


Electrical Tape. Great mais 
convenience and safety. $ 4... = 


U.L. Listed #988. [s.t 


window shades to tents. | 


| Strapping Tape. Fiber- 
glass reinforced for 


extra strength. 


9-929 ~ 
ool. Box ipee i 


= 
ds m 


; Aluminum Taxon. Bistoitoo 
and strong. For patching 

. drain pipes, gutters, auto 
bumpers or other 

. metal surfaces. 


PS Buyer's Guide to Above-Ground Pools 


rails and column bases. Still further 
aluminization is optional by choos- 
ing aluminum seat rails, columns, 
and sidewalls progressively, to the 
point where your “basically steel” 
pool can become all aluminum. 
Anodized aluminum parts often are 
not painted, to give the aluminum 
pool a very different appearance 
than that of a painted steel one. 

Many A-G pool manufacturers 
market several lines of pools that 
vary in price as well as in quality. 
And, as you might expect, price is 
a good guide to quality. A quick 
guide to A-G pool quality is the 
width of the top rail, which varies 
from 114 to six inches. Vertical- 
column depth is sized to match the 
top rail. Thus, two makes of A-G 
pools with four-inch top rails are very 
likely to be similar in quality 
throughout. If you want a quality 
pool, don’t get one with a top rail of 
less than four inches. Whether you 
choose a four- or six-inch top rail is 
like whether you buy butter or mar- 
garine. If you want the best, you 
pay the price. 

The vinyl liner. Thickness is an 
indication of pool price but not qual- 
ity. Liners come in 16-, 20-, and 
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[Continued from page 117] 


30-mil thickness. One pool-industry 
expert, whose firm offers both 16- 
and 20-mil liners, told me that the 
lowest-cost 16-mil liner is every bit 
as good as the others. In fact, being 
thinner and lighter, it is easier to 
install without wrinkling. Sure, the 
20-mil liner will outlast the others in 
wear tests, but, once installed, pool 
liners don’t wear. So order your pool 
with a 16-mil liner. 

With the new liner materials, such 
as the ubiquitous Krene by Union 
Carbide, you need not drain the pool 
in winter. Instead you can winterize 
it according to instructions and leave 
your pool up all year. This is the 
only way to go, as you know if 
you ve done it the other way. 

Liner seams, once a problem, sel- 
dom give trouble now. The manu- 
facturers have mastered the art of 
heat-welding seams to stay put. If 
seams do leak and it’s the fault of 
the liner, 10-year prorated warran- 
tees usually cover you. The chief 
danger to today’s tough liners is 
from accidental damage during in- 
stallation or use. All of them can be 
wet-patched under water with a kit 
(often included with the pool). 

Consider accessories. Should 


you some day want to add a patio, 
deck, and railing, it’s nice to have a 
pool with these options. On the other 
hand, you might prefer to make your 
own pool accessories. 

Pool shopping is not very different 
from buying most other products. 
Choose a reputable brand and a 
dealer who has been in business a 
long time. One good way to judge 
him is by his pool displays, a manu- 
facturer told me. A dealer who both- 
ers to set up good-looking displays 
takes his business seriously. If you 
buy from a discount store at a low 
price, don’t expect the aftersale serv- 
ice that you would get from a swim- 
ming-pool specialist. 

Besides the pool, don’t forget that 
voull need a ladder, the right-size 
filter, and a skimmer. Many A-G 
pools have sidewall cutouts for 
through-the-wall skimmers. This is 
the best mounting, but you can use 
an over-the-wall skimmer. 

You'll also need initial water- 
treatment chemicals and a water-test 
kit to make daily checks of chemical 
balance. Read the pool instructions 
on chemical maintenance, and ask 
your dealer to get you started on a 
sound basis. 


Some of the best outfielders 


in the world are named Huffy. 


And some of the best infielders, too. 

For no matter what kind or size lawn you have, Huffy has a mower that ll 
gobble up the grass. Swiftly. Efficiently. And for less money than you imagined possible. 

Riding mowers for big yards. With easy-starting engines. Easy-to-change cutting 
heights. And with cutting widths up to 32" so you can spend less time in the outfield, 
and more time in your easy chair. 

some have floating decks. Others have comfortable, padded seats that give you 
you a royal ride. 

Huffy has rotary push mowers, too. Some don't even need pushing, for 
they re self-propelled. 

And all Huffy® mowers, rotary push models or the riders, either meet or exceed 
all industry standards for safety. 

Finally, of course, there are Huffy” tillers. Strong. Durable. With the tiller weight 
scientifically distributed over the tines for maximum efficiency. 

And tiller or mower, every piece of Huffy lawn and 
garden equipment is backed by more than 1800 service 
centers across the U.S. 

So whether you have a ball-park of a yard, or a 
postage-stamp lawn, remember Huffy. 

Americas major league name in lawn and 
garden help. 

Huffman, Dayton, Ohio 45401. 
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Ass We don't cut corners 
Games on quality. 


carry this label. 


APRIL 1973 | 161 


| 


John had a real racket going for 
him. And what an operator. He never 
missed a chance to leak, squeak, 
whistle or squeal. 

Preliminary investigation uncov- 
ered his toilet tank and the incrimi- 
nating evidence. It was a routine 


| case of an out-dated ball cock, cor- 


roded and leaking. 

When Fluidmaster arrived on the 
scene, John immediately quieted 
down. Because unlike old-fashioned 
ball cocks with tank float and arm, 
Fluidmaster controls toilet tank water 
hydraulically. Working with water 
pressure, instead of against it. So 
shut-off is fast and positive. No 
leaks. No squeaks. No whistles. 

Write today for full details. Before 


| your John is found guilty of disturb- 


O Train FAST 


L at Home. It's EASY Making Up 
to $10 an Hour—even while learning! 


If you enjoy fixing things, you're a ‘‘nat- 
ural” to make hundreds of EXTRA DOL- 
LARS A YEAR as a Locksmith. Need for 
service, sparked by rising crime, has 
never been so great and urgent. Easy, 
illustrated lessons complete with ALL 
practice equipment, personal assistance 
— PLUS professional tools and Key Ma- 
chine given you free of extra cost—en- 
able you to make $5 to $10 an hour... 


sparetime, or your own business. Hun- 
dreds we've trained are doing it. 


Mail coupon for 


; THIS PRO KE'Y 


Accredited Member 
Nat'l Home Study 
Council. Approved for 
Veterans. 


BELSAW INSTITUTE = 
114A Field Bldg., Kansas City, Mo. 64111 
| BELSAW INSTITUTE. —— 7] 
| 1144 Field Bldg., Kansas City, Mo. 64111 | 
| Name | 
| dise — i 
| City. State | | 
L O Check here if eligible Veteran 
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ing the peace. 


Manufacturer of D. : 


the Model 100, | 
200 and 400. | 


=> E 
, 


i 


FLUIDMASTER, INC. 
18300 Via Burton 
Anaheim, Calif. 92805 


HELPS DRAW OUT 


Here's quick, proven relief when unsightly and 
painful boils make you feel miserable. Soothing 
BOIL-EASE with 7 medicated ingredients helps 
reduce swelling and pain. Protects against in- 
fection, so you look and feel better fast. 


BOILEASE EZ 


Build Your 


Own Camper? 


The Popular Science Plans Catalog 


offers you a choice of six: a mini- 


camper (fold out tent) for compact 
cars, station wagon camper, hardtop 
tent camper, a pickup camper shaped 


like an old prairie schooner, a van 
conversion, and a very handsome 


bubble-top with redwood siding. Send 
25 cents for the catalog to Popular 


Science Plans Div., 355 Lexington 
Ave., New York, N.Y, 10017. 


UPHOLSTERING 
AND DECORATING 

> F OF PROFITI "der" 
» MU. At home, we show you how, incl, 
a tools, kits to make and sell, 
| Accredited NHSC. Approved 


Veteran Training. No salesmen. 
Creative Upholstery & Decorating School 


x Div. Technical Home Study Schools, Dpt. 
= 5111-043, Little Falls, N. J. 07424 


Running Out of Gasoline 
[ Continued from page 83] 
our oil needs in 1973," says Gambs. 
“Nobody believed me. Now I see the 
Chase Manhattan Bank is predicting 
exactly that." 

Dollar drain. So why not bring 
in foreign oil? In a word, money. 
The dollar is shaky abroad because 
the U. S. is spending more money 
overseas than it is bringing in by 
exports. Foreign oil costs money, and 
spending too much on foreign oil can 
increase our trade deficit to the point 
where the dollar comes crashing 
down. 

And there are also security rea- 
sons: If we depend on foreign oil, 
the nations that supply the oil have 
our neck in a noose, a fact that 
is prodding the National Security 
Council to conduct a study on energy. 

The National Petroleum Council, 
which just finished an intense study 
of future energy needs, estimates 
that by 1985 we could be importing 
half our oil, and spending $25 bil- 
lion a year. Horrendous as that 
sounds to economists, Gambs thinks 
it’s on the optimistic side: “If cur- 
rent trends continue," he says, “the 
trade deficit for oil in 1985 could be 
over $50 billion a year." 

That's why the experts are talking 
about dollar-a-gallon gas. The rea- 
son why gas costs 80 cents a gallon 
in Europe is not production costs 
but foreign exchange: European gov- 
ernments, which have no domestic 
oll fields, have slapped on whopping 
taxes to keep consumption down and 
reduce their trade deficit. The Unit- 
ed States is rapidly moving into the 
same position. 

Cost zoom. Even finding more 
domestic oil will raise prices. One of 
the arguments the petroleum indus- 
iry is fond of repeating is that fed- 
eral policies—such as the reduction 
of the depletion allowance from 27.5 
percent to 22.5 percent—has dis- 
couraged oil exploration, helping to 
create the present shortage. Disturb- 
ing though it may be to populists, 
many economists believe the indus- 
try is more right than wrong. 

Consider one statistic: The aver- 
age cost of drilling oil wells in the 
U. S. in 1971 was $19.03 a foot, up 
48 percent over the 1961 cost. And 
the average depth of an oil well was 
4787 feet on dry land, 10,189 feet 
offshore. Faced with booming costs, 
it’s small wonder the industry cut 
back the number of new wells to just 
over 25,000, down more than 2000 
from 1970 and less than half the 
57,000 wells drilled 1n the year 
of 1956. Given those figures, most 
experts believe the oil industry is 


Running Out of Gasoline 
[Continued ] 
ustified in asking higher prices, but 
roull have to foot the bill. Unless 
ve're wiling to pay the price, the 
lomestic shortage inevitably will get 


vorse. 

"One of the incredible things about 
he oil shortage is that the people 
vho were most nervous were the 
»eople who had the most to gain 
:conomically from the idea of short- 
iges, so nobody took them seriously," 
ays James Jensen of Arthur D. 

Aittle. 

Research gap. J ensen and others - That's the story behind the new Crosman 454 BB 
int out that things might be bet- z Repeater... the CO; semi-automatic that works... 
er today if we had made the right | works for 76 quick shots...and keeps on working. 
echnological decisions a few years e 
igo. In retrospect, our energy-re- | It keeps working because the patented Crosman 
earch policy looks pretty dreary. : CO» system is so sound, so leak-proof that we 
Jays John F. O'Leary, the energy | actually ship the guns with Powerlets* already 
'xpert now with the Atomic Energy - 5 installed. On the range or on the shelf at home 
Sommission: “There has been a e tho dba keen Lois ' 
ragic lapse in the U. S. in develop- I| : popwtesup: 
ng alternatives to our ongoing energy | | You'll like the way it zings in BB after BB. You'll 
oblem. One result is that if we | | like the gunsmith craftsmanship typical of 
ook for technologies to convert coal | = Crosman. You'll like the husky, full-handed grip. 
) gas, we have to go to the English; AU ete a 9 
or converting liquid fuels to gas we na you'll like the low price. 
uad Ead go to the Germans and | N Best of all, you'll like the way the Crosman 

“One of the unfortunate things,” | BE Saw 
agrees Jensen, “is that most of these | Write for free catalog. 
hings require a fair length of time. | Jq = 

we pour a lot of money into re- 
search we can come up with solu- 
ions—making synthetic fuels out of 
al, getting oil out of shale, mining 
he Athabasca tar sands. But the 
ead time on all of these projects is 
very long. We should have done a 
ot of things five and 10 years ago 

at we didn't do." 

supply pinch is on. You might 
otice that already if you're used to 
aving a couple of cents per gallon 
) y buying at an independent gas 
tation. The “indies” don't make 

eir own gas; they buy it from the 
najor companies’ refineries, cutting 
osts by buying surplus stock. Now 

ey're hurting because there isn't 
nuch surplus stock—some have been 
roing out of business. 

“The independents in the upper 

Midwest are finding that some estab- 
ished patterns are being pretty well 
listurbed," says O'Leary. '"They've 
een spot buyers, at the end of the 
jpeline from the Southwest. Nor- 
nally, gas comes up that pipeline 
eing bought along the way. What- 
ver is left at the end of the line can 
je bought on the spot by an inde- 
endent. But now they can't get it 
m the spot, because it’s all gone. 
ust check around, and I think you'll 
ind that one result is an absence of 
ne gas price wars we've been used 
^ seeing." 


Continued 
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the [ABA's of Law 


Basic rules explained and illustrated by means 
of authoritative texts, study aids, self.tests, etc., 
to make law work FOR you. not against you. 
Not a correspondence course. Write for inter- 
esting FREE booklet—''The People vs. YOU''— 
for full details at no obligation to yourself. 
Blackstone Schoo! of Law, Dept. 124 


307 N. . Michigan _ Avenue, nue, Chicago, I. 60601. 


aho. ù» Kepair any watele | 
E Pee SWISS OR AMERICAN 


pis me pairs right E away; Develops km 
cm E7 jab Free sample lesson. No 
CHICAGO SCHOOL OF WATCHMAKING 
Dept. 443 Fox River Grove, Illinois 60021 


| How to prepare surface, re- 


| French polishing, glazes. 170 


Wood finishing pro 
at arpa Tow: 


Even fussy wood finishing is 
just a matter of know-how! 
Follow the instructions in the ! 


| book HOW TO DO YOURS 


OWN WOOD FINISHING by l 
Jackson Hand and be a pro! 9 


move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Novelty finishes, 


pages, 150 illustrations. i 
Hard-gloss paper cover. Money-back 
Only $1.95. Send check or money guarantee 
order for $1.95 to: POPULAR SCIENCE/OUTDOOR LIFE 
BOOKS, Dept. P43, P.O. Box 226, Manhasset, N.Y. 11030 


The New Deal o on 1 Wheels 
The Ihe 1973 


| Dear ia. 
| I'd like more information on the Coachmen 


"New Deal" in recreational vehicle wheels. 


| Please send the name of my nearest Coachmen dealer and brochures on: 
O Royal Coachmen luxury travel trailers (1) LIMotor Homes (2) LlDeluxe truck camp- 


ers and travel trailers (3), (4) 


Cadet travel trailers and truck campers (5) L]QuinStar 


| 

| Sth Wheels (6) 

| NAME. 

| ADDRESS a 
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Running Out of Gasoline 
[Continued] 


Gas-hungrier cars. The experts 
see little chance for a quick tech- 
nological solution to our problems. 
Even though the tougher emission 
standards for 1975 cars won't in- 
crease gas consumption much—per- 
haps one mile a gallon—Detroit 
estimates the days of 20 (or even 
15) miles per gallon may be gone 
forever. 

[You'l note, however, that there 
are some ingenious new approaches 
to the emissions problem that may 
not harm fuel efficiency. See the PS 
stories on ultrasonic fuel systems 
(March) and Honda's new CVCC 
engine in this issue, for example.] 

But a generally gioomy forecast 
for the gas efficiency of future cars 
explains such straws in the wind as 
the American Petroleum Institute's 
decision to stop its advertising cam- 
paigns that promoted tourism. “We 
aren't going to do any advertising to 
increase demand," says API's Ray 
Wright. 

What should you do? The ex- 
perts are starting to make individual 
decisions to reduce their personal 
consumption of energy, and they 
recommend that you do the same. 
For instance, that oil executive told 
me he is pricing a Mercedes diesel to 
replace his present car (although he 
might be kidding himself, since diesel 
fuel is also in short supply). Gerard 
Gambs, who has a 1967 model, has 
this to say: 

"I'm going to keep the car I own 
until the wheels fall off. It'll give me 
better mileage than any car I can get 
now. When I do have to buy a new 
car, I'll look for a low-gas model, 
probably a foreign car." 

AEC's John O'Leary, who says he 
thought a long time before buying 
his present standard-size car (“for 
defensive reasons; I'm on a high- 
speed highway one hour a day’’) is 
paying careful attention to the in- 
sulation and heating system for an 
addition to his house. “The economics 
of heating are much more significant 
in my planning than they were some 
time ago,” says O’Leary. 

While they plan for individual sur- 
vival in the fuel-short days ahead, 
the experts have a unanimous rec- 
ommendation for our survival as a 
society: massive and intelligent re- 
search programs on every possible 
source of energy, including the breed- 
er reactor, fusion power, geothermal 
energy, solar power. 

Energy research and development 
might not head off the gasoline gap 
between here and 1985, but it is our 
only hope for getting out of the 
energy quagmire of the 1970s. — I5 


and locks. 


$r The fast way to success . . . independence. 


X Newspaper headlines tell the story. 


Pick up a paper anm 
breaking, vandalize 


day. Burglary, house- 
homes — no wonder 
I| America is locked up tighter than ever be- 
fore. And there are more 
and factories, more hotels, more cars, and 
more people. And that means more keys 


omes, more stores 


ORVILLE PIERCE 
(LaPuente, Calif.) 
“While in training | 
earned $200 and | now 
have a mobile unit 
which | operate in my 
spare time . . . en- 
joyed the course and 
think it was tha best 
instruction one can get 
in this field.’ 


From the start you get practical experience 


doing real jobs on car locks, home locks. 
padlocks, and safes. Within six months you 
can be on the road to complete indepen- 
dence of bosses, low wages, 
retirement income. 

Don't you owe it to yourself to get the facts 
today? The card below won't even cost you 


layoffs, smal 


postage. No salesman will call. You and you 


alone can make 
straight-forward 


foldover 
| card for 


FREE | 


| information 
on either 
‘course 


no salesman| 
will call 
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HORACE H. ALBRIGHT 
(Brookhaven, Miss.) 

““ . . . average about 
$4.00 per hour. | think 
the whole course was 
the greatest, the best 
instructor and when | 
retire . . . am going to 
do locksmith work full 
time. Thank you."’ 


citing, action field. 


fast, easy course 


Locksmithing Institute is Licensed by State of New Jersey. Accredited Member 
National Home Study Council. State Approved Diploma. Approved for Veterans Training — Dept. 


HURRY! MAIL THIS POSTAGE-FREE CARD! 
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Today a trained locksmith can just about 
write his own ticket. 
wants to work. Earn in his spare time, in a 
business of his own, or in a highly-paid 
position with someone else. Earn in almost 
any part of the country he wishes to live. 


X Learn at home —earn as you learn. 


Let Locksmithing Institute show you abso- 
lutely free how you can qualify for this ex- 


below will bring you full details about the 

hat trains you by “doing” 
for this highly-paid profession. See how you 
can learn at home, in your spare time, even 
while you hold down your present job. See 
how the key-making machine and complete 
set of tools included with the course can 
put you in business earning money right 
while you are learning. 


NE LOCKSMITHING INSTITUTE 


| Division of Technical Home giusy Schools 
plus your tools, locks, Dept. 1111-043 Little Falls, New 


picks, supplies 
included with course 


YOUR OWN 
BURGLAR 


FIRE ALARM 
INSTALLATION 


LEARN ALARM/SECURITY INSTALLATION, 
SERVICING & SALES AT HOME QUICKLY! 


A recent FBI crime report showed that a 
burglary is being committed every 15 
seconds in the United States. Right now, 
one of the most rapidly-expanding indus- 
tries in the U.S.A, ia the home and business 
security field. As crime increases, demand 
for home and business protection expands 
with it. The need has never been greater. 


Yet, surprisingly, you need no particular 
mechanical abilities or even electrical knowl- 
edge. Alarm systems operate on very low 
voltages which are not dangerous and do not 
require an electrician's license. 


Profitability is high! An average $450 job 
can cost just $80 for parta and take just 16 
hours of labor (your own or that of a helper 
whom you pay about $5 per hour). Similar 
businesses are bringing their owners gross 
incomes of $15,000 to $30,000 in many com- 
munities, 


W. M. RAGSDALE 
(Conyers, Ga.) ''I think 
the Locksmithing Insti- 
tute is doing a fine job 
training people for the 
locksmithing trade. | 
now do all the lock re- 
pair for the County High 
School, with a pleasing 
increase in salary.'' 


Earn as much as he 


Train in your own home, at the hours 
you choose. Lessons—clearly written for 
study at home—cover all types of installa- 
tions, alarms, electric eye, protecting win- 
dowa with foil, hidden switches, all the 
“trade secrets" of the industry. All include 
clear, eaay-to-understand illustrations. You 
have available, as needed, personal help 
from a skilled instructor. You will learn by 
doing, and will receive a kit of professional 
toola, supplies and materials, with which 
you can put theory into practice. You will 
be trained in estimating for profit, and in 
how to get businesa. 


The information card 


For full information on all the opportuni- 
ties in this expanding field, mail coupon 
today. No salesman will call, ever. 


SECURITY SYSTEMS 
MANAGEMENT SCHOOL 


Division of Technical Home Study Schools 
7111-043 Little Falla, N. J. 074124 


ersey 07424 


YES, send me free 
; information on 
: opportunities in 


[ ] Locksmithing 
[ ] Burglar and Fire Alarm Sales, 
Service,Installation Business 


(check one only). 


Please send me without cost or obligation complete details 
regarding your practical Home Study Training. Dept. 111-043 


Name 


Address 


FOLD HERE Å (DO NOT CUT) SEAL AND MAII 


City 


State Zip 


O Veterans and Servicemen: check here for 
G. |. Bill Information for Locksmithing Institute 
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A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con- 
venience of mail order shopping. Please order directly 


 MAN-SIZE 


Econom Y does 


TRACTOR 


Puta 
little 
zip 

in your 
life... 


Enjoy yourself. Give tender loving 
care to one or 20 acres. Breeze thru 
your work with a bigger, tougher, 
stronger Economy Tractor — mow 
big lawn, increase crop and flower 
yield; serve more orchard, field and 
woodland; make yours a real "show- 
place". Or if you want more free time, 
complete your work fast! Then zip off 
to the patio, the boat, the course, the 
court, or wherever you'd rather be. 


Economy Tractor is no weekend toy. 
This rugged machine has extra weight 
and traction to give you more pull 
and push-power. Automotive all-gear 
drive eliminates belts and fluid drive 


: MAKE GLASS MINIATURES 
SHIPS e BIRDS » BOTTLES 
Illustrated 
INSTRUCTION BOOK $3.00 
WILLIS GLASS SUPPLY CO. 
P.0. Box 3460 — Studio B 
ANAHEIM, CALIFORNIA 92803 
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OWERS KIT $2395 | 


— 


every job fc 


loss, gives more horsepower for 
bigger attachments. Like a 60” rotary 
that mows up to 3 acres an hour, 48” 
angling dozer, 42” snow blower, 32” 
tiller, or *à-ton loader. Over 20 man- 
size attachments to handle every task 
faster and easier. 


Economy Tractor is priced to give 
you most for your money. Write today 
for Free color catalog. 


"CONOMY 


TRACTOR 


1005 A-4 Anoka Avenue 
Waukesha, Wisconsin 53186 


lela perit 
1852  ''50g CALIF CES'' 
75 E h 25 Assorted ................12,00 
€ ac Seven Different ........8 4.00 
DLH Sales 


e 
422-PS4 Washington Building 
ec. Washington, D.C, 20005 


from the advertiser. For advertising rates for this section, 
write Harry Fleischman, Popular Science, 355 Lexington 
Avenue, New York, N.Y. 10017. 
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f 


switch © SAFETY night and day year ‘round * SE- 
CURITY door locks tight when closed € CONVENIENCE 
in car control any weather * LIGHTING garage lights 
automatically € VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional and 1-piece * EASY 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
|e GUARANTEED one year * FREE brochure | 
HELPMATE Equipment Co., Box 51P5-20 Boroda, MI 49101 M 


2. BEAUTIFUL E 


NOW AT BIG SAVINGS! m) 
Send Just $! for plans & instructions to 
build choice of: (A) Grandfather, (B) 
Steeple, (C) grandmother—plus informa- 
tion-packed catalog of movements, dials, 
parts & kits to build these & I6 other fine 
clocks. All 3 plans—§$2.50, Catalog alone— 


254. 
MASON & SULLIVAN COMPANY 
Dept. PS, Osterville, Mass. 026595 


Thousands of 
exciting tool 
values! 


Thousands of Exciting Tool 
Values| Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss — Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 

= Channellock, Porter-Cable, 
Rockwell, Helios, Wise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast at prices Hard to 
Beat, Send $1 for our big 152 page tool catalog today. 


SILVO HARDWARE CO. 
107 Walnut St, PSD4 Phila., Pa. 19106. 
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in Your Home? 


Send $3.95 (check or money order) for 
Plan No. 5517. It shows how to add a 
square or rectangular room to any house. 
send an extra 25 cents for the Popular 
ocience Plans Catalog, describing many 
other money-saving projects. Address 
Popular Science Plans Division, 355 Lex- 
ington, Ave., New York, New York 10017. 


I-N- V-E-N-T-O-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical problems holding you back? Universal In- 
ventions has helped inventors all over the world—Just 
like yourself—why not you? Inventions provide the magie 
spring-board to sudden riches. REMEMBER, we either 
sell your invention or pay you & cash bonus, Write for 


details, 
UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


Name. . . /.— 
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Amazing New 
WANKEL ENGINE KIT! 


General Motors recently paid $50 
million for rights to the Wankel. Ford 
just signed " Now you can thrill 
to the fun of building your own see- 
through, Vs scale working motorized 
model. This revolutiona pistonless 
type engine replaces piston, cylin- 
der and crank assemblies with ro- 
tating discs (sections removed to 
form firing chambers). Kit features 
flashing plugs, rubber fan belt, stick- 
shift, on-off switch, instructions. 
Requires two 1.5v batteries (not in- 


cluded). 519.Page Wankel Engine Book 
Stock No. 9,439N ......... $15.25 Ppd. 
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A BETTER LIFE 
STARTS HERE 


ocean. Troll 


Stock No. 70,571N 
Stock No. 70, 570N 31% Ibs. ... 
Stock No. 85,152N 

1534 Ibs... 


BY2"x11", 


MAIL COUPON FOR 


GIANT FREE 
CATALOG! 


164 PAGES - MORE THAN 
4000 UNUSUAL BARGAINS! 


Completely new Catalog. Packed with huge selection 
of telescopes, microscopes, binoculars, magnets, mag- 
nifiers, prisms, photo components, ecology and Unique 
Lighting items, parts, kits, accessories — many hard- 
to-get surplus bargains. 100's of charts, 
For hobbyists, experimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N. J. 08007 


Please rush Free Giant Catalog " N " 


illustrations. 


Wl a a T A 


“FISH” WITH A GIANT MAGNET 


Go Treasure Hunting On The Bottom! 


Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet— 
drop it overboard in bay, river, lake or 
it along the bottom. Your 
"treasured" haul can be outboard motors, 
MINUS, other metal valuables. Five-pound 
dej de is war surplus—Alnico V Type that 
cost the Government $50. 
pounds on land—much greater weights under 


oe 14.00 Ppd. 
299.29 Ppd. 


na 093.95 F.O.B. 


|= 


and hatoeran Optix® A A 
Kit is a complete optical & photography 
lab for 130 exciting experiments. Lets 
you recreate the periscope, telescope, 
microscope, kaleidoscope! . 
35mm reflex camera with interchange- 
able lens system! Make, develop pho- 
tographic film! Enjoy the fun and fas- 
cination of having 
lab. Fully illustrated 112-pg. manual, 
clearly explains usage of 
this stimulating kit's 114 precision 
engineered components. 


Stock No. 71,646N ....... 


your own optics 


COMPLETE & MAIL 


It lifts over 150 


. Build à 


$21.00 Ppd. 


u— 


unting, rootin 
heard over tra 


THE STARS, 
CLOSE UP! 


Stock No. 85,050N......... $32. i 
DELUXE 3" REFLECTOR cvy 
Stock No. 80,162N 


POWER HORN 


— = .BLASTS A MILE 
————— 
4 Frighten prowlers, muggers, mashers, vicious 
d dogs with 118 decibels. Just press, and this 1 
Freon-powered pocket-size metal horn can 
be heard up to a mile away to signal for 
) lun. It's great for boating 
(it floats) as a ship to shore signal, hiking, 
for your team, 
ic and construction noises 
lunch break or emer- 
gency. Weighs only 3 ounces but contains 
up to a hundred mile-piercing blasts. 


GIANT 9 OUNCE AIR HORN 
Stock No. 71,630N 


help or just for fun. | 
It can be & 


to sound a fire drill, 


MOON, PLANETS 


(And our FREE CATALOG is packed with exciting and 
unusual ecological & physical science items—plus 
4,000 finds for fun, study or profit . . . for every mem- 
ber of the family.) 


aum um RR a , 
GIANT WEATHER BALLOONS—S' OR 16: DIAMETER S 


"Balls of fun” for kids, traffic stop- 
pers for stores, terrific for amateur 
meteorologists. Create a neighbor- 
hood sensation. Great backyard fun. 
An exciting beach attraction. Ama- 
teur meteorologists can use these 
balloons to measure cloud helants, 
wind speed and temperature. Made 
of heavy-duty neoprene. Inflate with 
vacuum cleaner or auto air hose; or 
locally available helium for high rise. 
ae No. oe ,568N 
Stock No 60,632N 
(16" size) ...................... 


3" ASTRONOMICAL 


REFLECTING TELESCOPE 
60 To 180 Power. Famous Mt. Palomar Type 


See the rings of Saturn, the fascinating planet 
Mars, Seas and Craters of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes. Equipped with 60x finder telescope, 
hardwood tripod. Included FREE: VALUABLE 
“STAR CHART": 272 page "HANDBOOK OF 
DENEN S “HOW TO USE YOUR TELESCOPE" 


6" REFLECTOR TELESCOPE WITH 
ELECTRIC CLOCK DRIVE 
Stock No. 85,086N ....$239.50 F.O.B. 


414" REFLECTOR TELESCOPE (45X TO 270X) Stock No. 85,105N $94.50 F.O.B. 


| EDMUND SCIENTIFIC COMPANY 

j 300 Edscorp Building, Barrington, N.J. 08007 
| How Many Stock No. 

| puease seno (J GIANT FREE CATALOG “N” 
i | Bas eU | enclose g check 

| T n we [] money order for $ 

| 3j IETDAU NAME 

L ELO GENUS DINANBDA. 


CHECK OR M.O. 


Price Each Total 


STATE. ZIP 


o 
z 
ER 


co -—————O— 9 
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"d Let "Mighty Mac" 


SPORTY LITTLE BIRD 

Lowest cost flying, most 
fun. Holds world's records. 
Park in garage, fly when you 
like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world's most 


a ae ee LL E. Ronin 


NAME 
heh ADDRESS 


HEAVY DUTY WELDER 
BD" ——.- with special $7.00 gift offer to 
Popular Science readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 


oum 


=a. y Brand New 95 
Tais WVA Model Pi 


FITS ORDINARY 110V OUTLET + 6 WELDING HEATS 
nin Weld, braze, solder or cut most anything made of 
metal, No experience necessary, Follow simple instructions 
to make repairs on cars, trailers, farm and lawn equip- 
ment, bicycles, appliances, ete. Make campers, boats, fur- 
niture, hundreds of valuable items. NOTHING ELSE TO 
BUY! Comes complete with full face shield, pack of 
weldinz and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux, eisy-to- 
follow illustrated instructions, rod holder, ete, Uses 
standard lg" rods to weld iron, steel, brass, bronze, alu- 
minum, other metals. New improved HEAVY DUTY cir- 
tuit gives more welding power. Gives 4 times the heat 
needed to melt touxhest iron. Plugs into ordinary 110¥V 
outlet, 6 WELDING HEATS plus continuously variable 
carbon-arc heat regulation control lets you weld anything 
from ''tough'' jobs to light-weight metals with ease. This 
important feature saves you money and time. Makes it 
possible for even beginners to start welding professionally 
the very first day. Pays for itself quickly, An excellent 
gift for any occasion. IT'S AUTOMATIC: Current is 


turned ON when arc is struck, OFF when rod is lifted 
from work. Eliminates need for troublesome foot switch, 
Speeds up work. Lifetime guarantee. 

Mention that you saw this ad in Popular 

ER | Science and receive a $7.00 gift pack assort- 

IMEEM ment aic, RR rn welding rods. Automatic 
arc striker. Weld with ''push button'' ease. 

10 day MONEY BACK GUARANTEE. You must be satis- 

fied or return for refund. Send only $2.00 and pay postman 

$18.95 plus postage when delivered or send 518.95 cash, 

check or money order for immediate postpaid shipment. 

Wel-Dex Mfg. Co., Bept. w.og2, Box 10776, Houston, Tex. 77018 

[| 
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You, too, can have bumper crops and 
rich, crumbly soil—economically and 
effortiessly—with the "Mighty Mac" 
pushabout shredder-grinder. Makes 
instant mulch and compost from tree 
trimmings (172'"), manure, corn stalks, 
green crops. Don't burn those dead 


Gentlemen: | am interested in [ ] tractor-mounted 
C] self-powered Mighty Mac. 


| 

| | trs Es 

| — AMERIND-MacKISSIC 

| IN CORPORATED luse a 
"Box 111° Gi Name 

| PARKER FORD, PENNA. 19457 Address 
| Dept. P City 

L 


E Cadet, Simplicity, Bolens, Allis- 
Chalmer, Wheel Horse. 


help you increase 


Garden Output . . . Reduce 


Air Pollutio 


leaves—compost them! 
Available as a 4 HP or 

5 HP self-powered unit 

or as an attachment to 
your lawn and garden trac- 
tor. Units available for Cub 


Model 9-P Compost 
Shredder-Grinder 


- brand tractor. 


 ——— 


Bent High Cost of Living! 


Beautifully Furnished Two Bedroom 
60’ x 12’ PERMA-MOBILE HOME Plus 
6000 Sq. Ft. Lot—Ready To Occupy! 


“All For Only , 


I 


| 


; " ——— TE 2 i EP 
wee 


New Florida Lakefront Development 
Ideally situated—in the heart of the Orange Grove 
and Lake Section of Florida. Just 8 miles from Lees- 
burg—directly on U. S. Highway #441-27. The ‘‘Gate- 
way to Disney World.” 


| IMPORTANT! Bear in mind x are not renting the lot 


—YOU OWN IT OUTRIGHT! This qualifies you for 
Florida Homestead Exemption—thus affording you a 


BIG tax saving! 
All this at ORANGE BLOSSOM GARDENS 
* Underground Telephone 


* Storm Sewers 1 

* Wide Paved Streets * Underground Electricity 

* Mercury Street Lights * Underground TV Antenna 

* Corner Street Posts * Central Sewage System 

* Garbage Collection * Central Water Plant 

* Recreational complex * Private Lake Paradise 
professionally planned * Bank Financing 


For Color Photos and Information write: 


ORANGE BLOSSOM GARDENS Dept. 76-a 


2148 N.E. 164th St.. Miami, Florida 33162 
Office (305) 945-2641 Property Office (904) 753-2270 


TITANIA: 


the Gem stone ne read about ' 
in The READER'S DIGEST 5 


MoreBecvtifuithon DIAMON 


L carat '"Titania"" set | 
a Masculine box j 
style 14 kt. mounting. , 
Complete 


ONLY -sisii $44.00 


Write for FREE HANDY RING SIZE CHART & 120 PAGE 
FULL COLOR JEWELR'Y CATALOG. 
Back Guarantee 


OUR 27th YEARI 


Dept. PS-4, 511 East 12 St, Mew York, N.Y. 10009 


10 Day Money- 


LORS S S E E NE LE DII II 1I P D UI D | 
erp 
d 
x 
Ti 
a 
(E E -— ee mo m mm NN 


New Design Concept--Strongmobile Roadable 
jig Ducted Fan Drive, 
quad-gear, swing- 


B Full-span flaps. 
Illustrated 
booklet (38 
pages) with 

patents only 


| 
| 
| ^ | rape 
|STRONGMOBILE SYSTEMS 


6835 Hubbard Drive, Dayton, Ohio 45424 


-— — € — — — — A—— — — — — -—-—— -— — —— c— M 


DETROIT IS SWITCHING 
TO CD IGNITION. 
COMPU-SPARK '" 

LETS YOU DO IT NOW. 


Give your car a head start on Detroit. Install 
this thoroughly-tested, all-silicon, solid-state CD 
ignition and feel the difference — or money back. 
Remarkable computer-like memory device actu- 
ally regulates spark length — long and full at 
cranking and idling, shorter as RPM's increase. 
Result: better all-around performance with fewer 
tune-ups. Points last 50,000 miles or more. 
Money back in first 30 days. Free repair or 
replacement for 36 months. 

i praa in minutes. No rewiring, no special 
ools. 


$4995 ppd Ready to install. 


$3995 pd Kit form. 


Check, money order, BankAmericard, 
Master Charge, American Express. 


Include name and address. 


GAYLORD ELECTRONICS, INC. 
2314 Fourth St., Box 18AP, Berkeley, CA 94710 


© 1973 All rights reserved, 


(C Print For Profit 


= f Cards, Stationery, Advertising, 
* = labels, tickets, announcements, 
Af QSL cards, greeting, sympathy, 
Í Ea prayer cards, ete. Save money, 
r^ ^ Print for others, good profit. 


Have home print shop. Pays for 
itself in a short time. Sold direct 
F^ from factory. Easy rules sent. 
Wesupply everything. Send 25e 
for catalog. KELSEY PRESSES, 
73-L Meriden, Conn. 06450 


| MAIL THIS 
COUPON TODAY 


Kelsey Presses Dept. 73-L 
Meriden, Conn. 06450 
| I enclose 25c send big catalog and free samples. 


(| |, o o o Bn MÀ 


Address 


City- .-— 3 


SPLIT-IMAGE TRANSIT 
The Most Revolutionary 
LEVEL & INCLINE 

| MEASURE 

Ever Made! 


leatherette 


plus $1.25 pp. case $3.95 
This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, accurately—measures inclines down to the 
thinness of a dime at 25 feet. 

Send check or M.O. Satisfaction Guaranteed 


Dept. PS-473, 1005 E. Bay St. 
J. W. HOLST, Inc. East Tawas. Mich. 48730. 


110 VOLT A. C. 
GENERATORS 


60 cycles. Fanbelt driven from car or gas engine. 
Operates T.V., refrigerators, radios, all power tools, | 
projectors, P.A. systems and fluorescent lights. Over 
12,000 in service. Guaranteed six months. 1500- watt 
$65.00 postpaid. 3000-watt $105.50 postpaid. Spe 
cial X-1000 watt self-axcited generator $85.00 bostiald. 
TOOL POWER “patent pending 
115 volts D.C. 5000-watts, 50 amps from your car's 
alternator. Guaranteed 20 years. install in ten min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
device by any name is an infringement of our patent 
pending. All copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 
VIRDEN PERMA-BILT CO. 
P.O. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 


JEEP OWNERS » CAMPERS « HUNTERS « FISHERMEN 
THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES 
& 


WHEELS 


UNIQUE 
OFF-ROAD 
& 
CAMPING 


EQUIPMENT! 


wD Pie 
ial Oe at (RES 


FOREIGN & ATH MAIL 
BEQUESTS $1 


| | 970) CALIFORNIA wt Dept PS 
SOUTH GATE CALWORNIA 30280 


SEND TODAY-INCLUDE ZIP CODE! 


JUST PICK THE KIND - KIND 


OF BODY YOU WANT 


—and you can have it easily = | 


almost overnight 


Dear Charles Atlas—Here's the kind 
of body 1 want: [) Broad chest, Big 
shoulders. []Powerful arms, grip. | 
[]Powerful legs. O Slimmer 
waist, hips. []More weight, 
solid. [ ] More energy. 
Send me a free copy of 
our famous 32-page 
showing how 

DYNAMIC-TENSION 
can make me a new man. 


Send name and address to: 
CHARLES ATLAS, Dept. ID 


115 East 23rd St., New York, N.Y. en 


I [THE SCOTT ENGRAVER 


How to get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME — AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have vou ever thought of operating a little mail 
order business of your own? Something you could 
start on a shoestring right from home in your 
spare time. It's a fabulous business! 


Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful  magazine— 
offering an auto clothes rack. Business Week 


reported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he had 


grossed over $100,000! 

Another beginner — a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialty Salesman magazine reveals, “he made 
$70,000 the first three months!" 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hot’ 
new item . and WHAM! 


It strikes like a bolt of lightning! 


Your spare time 
money-maker 


Scott's SM100 turns 10€ worth of plastic 
laminate into a product you can sell for 
75€ to $1.00, Every business is a 
prospect. Make name plates, signs, 
plaques and more...in just minutes, 
using just one hand. A complete, 
ready-to-operate engraving shop to help 
you make big money in your spare time! 
To find out more, send for free 
catalog, today. 


Dept. 5204 


SCOTT MACHINE 
DEVELOPMENT CORP, 
P. O. Box 217 
Walton, New York 13856 


Scott fills every engraving need— 
from stock to fonts. 


Millions of people resd your ad and suddenly, 
you are swamped with cash orders from all over 
the country . . . MORE MONEY in 60 days than 
you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion the huge teenage 
market . . . and more people moving to the sub- 
urbs — we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lucra- 
tive business of your own ACT NOW! We can 
help you get rich in Mail Order just as we've 
helped others, Mail the coupon or send a postcard. 
We'll send you a free book, catalog, ads and com- 
plete facts about our offer. No salesman will call. 
No obligation. You don't need previous experi- 
ence but you must be over 21. Write to: 

Mail Order Associates, Inc., Dept. 370 


Montvale, New Jersey 07645 


qc EUNTES E ER eee ee NC e T a 


Mail Order Associates, Inc., Dept. 370 
Montvale, New Jersey 07645 


Please rush full details immediately. 


Name 
Address 
City 


State 


FREE JAM | 
i CATALOG OFFER | 


Send me your fully C— 

color catalog of the complete | 
line of Kirsten pipes and | 
accessories. | 


NAME . 


ADDRESS _ 


al 


postpaid 


| Jesi 


PIPE CO., INC. 


P.O. Box 70526-PS.4 
seattle, WA 98107 
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Unadorned power tools. 


4' Wood Lathe S55 
at $29.95 = : 


They do the same job 


We skipped the chrome to save you 
money... but we did not skip anything 
on performance. Actually, we skipped | 
more than just chrome, we cut out every 
costly frill that wasn't absolutely needed. 
The lathe shown above isn't ima 
exactly flashy. We admit it. But esses 
in a recent article, Popular Sci- Besa 
ence used it to demonstrate EXE 
wood lathe technique and said: ESSI 
"You won't go wrong with this Em 
economical introduction to == 
wood turning.” It is typical of our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 
HERE'S HOW WE DO IT ... First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job. . . with the same accu- 
racy, ease and speed . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 
in retail stores would be much higher in 
price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs. Machined parts are used 
only wheré they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . . . 


You save a bundle, yet, we offer a double | |= 


guarantee backed by a 38-year-old com- 


pany with millions of satisfied customers | = 


. and hundreds of orders pour in daily. 


LARGE VOLUME... Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 


STANDARD PARTS... Our designs use 
e hardware items wherever pos- 


o $ sible. By avoiding custom- 
y SA made parts we pass on tre- 
Ó X mendous savings to you. 

If you are looking for power tools that 
perform like units costing many times our 


low prices, order today and you'll be one | 


step closer to many hours of woodwork- 
ing satisfaction. Bill 


2zimimimm n nmn n E NH 


AMERICAN MACHINE & TOOL CO., Dept. PS33, Royersford, Pa. 19468 

Please send me the units checked. Payment in full enclosed $1 1 | or 
$3 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 


[] 8" Power Saw at $19.95 
z Standard Rip Fence at $3.5 
Long Cabinet Rip Fence at M 50 
[] Ball Bearing Spindle at $5.00 
[] Belt Sander at $19.95 
Disc Sander Attachment at $7.95 
Mitre Gauge for Sander at $1.95 
[] Drill Press at $34.95 


NAME 
ADDRESS 


MIM 
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L] 
[] 12" Swing 4' Lathe at $29. "95 


G.E. Motor [] $19.90 (with other item) [] $24.85 (purchased separately) 


tilt arbor saw 
. crosscuts, rips, 


POWER SAW © 


mitres, cuts compound 
angles, dadoes, coves, B 
moldings. Completely 55 
assembled withground 54 

cast iron table, safety 


guard, splitter, mitre . 

gauge. Less blade, 

motor. Rip fence for d 
easier work alignment, $3.50 add’ Il. Ball 
bearing model, $5.00 add'l. $410 15 


h.p. motor or larger, stand- 
ard blades, attachments. Wt. 
N 26 Ibs., f.o.b. tS 


= 


base plans, .. 
piece of 34" plywood, con- 


a floor model with a huge 
27" x 24" top. Takes cabi- 
net rip fence, $4.50 add'l. 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 
: Try any of these power tools and 
| compare it with any similar ma- 
chine at any price. If not satisfied, 
return it for prompt, no questions 
asked refund! We pay the return | 
shipping charges, 


10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT 
power tools (except motor which 
carries a one year guarantee) which 
; become inoperative for any reason 
| within ten years after purchase 
date will be repaired or replaced 
by the factory with no cost to the 
pa other than pastaga, 


a a T=] new Di ietie motor 


E developing full 1 h.p. 17 Ibs. 

#- (Purchased separately, $24.85). 

With any AMT machine here. $19 90 
aa 


BUY DIRECT 


... USE THIS HANDY 
ORDER COUPON 
NOW 


ME ' 


(CD Jointer Planer at $29.95 
[] Ball Bearing Spindle at $5.00 

O Wood Shaper Kit at $19.95 
[] Opt. Hold Down A pues at $2.75 
6" Swing 3' Lathe at $14.9 


Face Plate $2.50 (either Lathe) 
Turning Chisels $4.95 (either Lathe) 


m 


vert your $19.95 saw into | 


as tools costing up to 5 times as much. 


3° WOOD LATHE «°° 52s 


| ion and speed as $40 units. Sturdy cast 


iron with tub- 
ular steel bed. 
Lever action 


F^ —a ai s s 
tail stock, two- 


| speed pulley, fits any motor. Set of 3 high 


FREE OFFER, cabinet | 
. with one | 


| add'l. 


| unit has standard fea- 


| — aing chisels, $4.95 


| down assembly, $2.75 add'l. 


speed turning chisels, $4.95 
add'l. 4" face plate, $2.50 
add'l. 15 Ibs., f.o.b. factory 

.12" swing. 


4’ WOOD LATHE - Industrial 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 
stock, three- 
speed pulley. 
Use any mo- 
tor. 3 high 


$2995 


415 " x 22". 
Cast iron 


$495 


add'l, 4" face plate, $2.50 
add'l. 30 Ibs., f.o.b. factory 


JOINTER-PLANE 


and steel, precision ground adjuştapie 
tables. For planing, 
joints, bevels. Rabbets 
to 34" depth. Fence 
adjustable 0° to 50°. T d 
Steel knives, dual guards. Use any mata. 
Precision ball bearing muse 
trial model, $5.00 add'l. Wt. 2995 
19 lbs., f.o.b. factory 

A precision unit. 


BELT SANDE It changes from 


horizontal to vertical in seconds. Heavy, 


| sander includes 4" x 36" sanding belt. 


Uses 14 h.p. or lar- 
ger motor. V-pulley 
drive and multi-pur- 
pose drive spindle. 


Disc sander Nec m $7.95 $1995 


Mitre gauge, $1.95 
add'l. 15 Ibs., f.o.b. factory 


DRILL PRESS 


Precision 32" radial SS 


tures and many extras. | 

Depth of throat up to 16". . . o. 

Head tilts and table stays ^. "— 7 
level. Drills to center of a oe 

32" circle. All cast iron and $3495 

steel. Takes standard motor. | 

32 Ibs., f.o.b. factory. | 

WOOD SHAPER KIT sass 

| : beads, 

coves. moldings, tongue-and-groove joints, 

etc. Accurate cuts at high 

speeds. Sealed  greased- 

for-life ball bearings. Less 

| wood. Takes 14 h.p. motor 

2e-— or larger, standard cutters. 

E Optional hold 51995 


15 Ibs., f.o.b. factory 


start tthe i 
ideas coming 
all over again! 


Ford box cover looks and fits 
right, protects your cargo. 


Roomiest Ford pickup cab ever 
offers unusual quiet, comfort. 


A better idea for safety: 
Buckle up. 


ORDPICKUPS U ™ 


FORDDIVISION (zæ > Works like a truck/rides like a car. 


aS € M — — =a - - = LA 


= 


© 1972, BROWN & WILLIAMSON TONACCO CORP, 


ts 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


18 mg. "tar," 1.5 mg. nicotine av. per cigarette, FTC Report Aug. 72 


